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mm^Mm^^ xinas -^g^yo^SAiisT^s! ^is^si 7?soii simoi 
^2} ^01 Taim&uD. 



[fiSSl 3.000^ 
[^UF^AFS^S] OS! 

imn] 3.000 m 



(ei) 
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[Ji^ifl^^^l 13 



1020040025955 
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i&^t^^^m 16 
[:a.^tfl>s-^s.] 20 

[iL^tfl^^^^l 25 
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27] 

71^ ^^^^ <^l-g-t!: ii^. ^^"^l ^^^^}^ 

A}:^^z^ ^^-y ^1 1 i=>^a. ^^<^1 ;«fl 1 »?}-*c!=-^^ 711 olH Til 

^^^^ 5}-^* ^^"^l ^4i<^^^ Efl^ei:^^ ^sc^ Zi 

A>Z^-^ ^bBI- H tfl^^ ^ 7}^ ^7] ^^^n vfl<^l ^^BflS^ ^ 

€"^1- ^^^*V^ ^1 1 ^^^^ ^ ^7l -2.^-¥-i^<Hl ^^ni) ^^o^ rf^ 

^*tiii>a^ TiioiH ^^^*V^ 

^7] aV£^^l# ^>-^<^l. 3 1^1-^3. ^^^^] ^1 1 «<^^^ S^l-Sl^ 

2 7>^1^ cflolB] «fl>«d^. ^^-71 ol^lSjTll 4] 

^1*>^ ^sflol ^^^*>^ ^^1^; 

o]^iL, -a-7l ^^H^^l:iEi» 7l^ ^^ofl ;^1 4 D>>,^ ^;^oil ^1-71 
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<a;i£]ji, ^7l 1 ^f-^^^ ^I^^H ^^l^V^ ^] i, 2 

ol^aflAiaij-, >a-7l ^1 1, 2 <?^^*>^ ^^tifl^^. ^7l <?l^a]]^ oil^i 

^7lSlT3^, >^7l -^^BflSl ifloflA^ >a-7l >11 1 ^^^^ ^ t^^^ ^1 2 

^^3)- ^^:?>^ <^1^5]7ll ^^l^H, ^^-71 ^1 1 ^ ^] 2 ^^^^ 

m^tfl^-^^] 28 
28] 

7]^ ^oil, ^1 1 T^>^a ^^<H1 ^1 1 IJ-^-^S-. 711 7H^ 

cf^ol 2l-^<^^^ Bfl^ej-^l: -^SD^ ZL 5>1^^ A>Z^-^ ^Efl* II 
^ ^ ^Bjll- 7}7^ ^7] S^^'=m xflofl ^^BflSl >11 1 ^1-^^ 

^ ^J-71 ^^Bfl^ ^€-?-^fl<^l^i 1=1-^^ ^1 2 ^^^^^ ^^^*>fe 
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^^tifl-Jd^ ^^^^ ^^^^>^ 

>11 2 i^'V^H. ^^<^] 21 «1] >a-7l 711 olH -^IS ^7] ;^11 1 iil^>£) 

^4, 4li ^^2}- o]^ si Til ^^1^>^ C-l]olBl tifl^. ^ 

>i :^ell^ tfl-g-s)^ sfl^ ^2:* 7>;^1H ^7] :b511<?1 ^ 

^ ^^^^<^l^i 7l-;^l^ «V£^1 ^J-71 4ii ^ :e.511^ ^ 

^^71 ij^f^ -^1-^<H1 ^1 4 ^}d^3. ^^^<^l ^^11, ^efl<y ^^3^1- <^^5lJl, -a-7l 

^1 1 ^^^^^ *=g^<Hl A-IS- <:>1^^H -^l^l^V^ ^1 1, 2 ^#HflAl3)., ^7] 

^1 1. 2 <y#Wfl^* ^^*>^ ^^tifl^^. ^7l <^^n^ <Hl^i ^7]^^, ^7l ^ 
^Eflo) ^6\]A] 41-7] 1 ^^^^ ^ cf^^ ^] 2 ^^^^ o] 

:^5)7ll ^^1^1-1^, ^^^71 ;^1 1 ^ trf^Sl 2 <^1^'^^^ 71] 
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[^^^ 291 

7m ^'^1. ^1 1 ^}^3. ^^<^ ^«fl 1 TflolB 7>;^1^ 

tfl^B^:^* -^2tJi ZL OL 

^ € 7>;^ ^7i ^^n^ ^1 1 ^^^^}^ ^1 1 ^ 

^^^^^ 

^71 711o]:e 7)1 o] 3 afl^, 7)1 1 4^=^ ^1 2 ^-i-^^ ^ 

^^«fl^^ 7i)oie ^^^^}^ ^^1^; 

7)1 2 4^3. ^^^ofl o^^ ^>7l TflolJE ^O^Bl- ^S. ^^7] ^1 1 «J-^3f 
^ 7)1 2 ^^l*m tHlolBl n^S^, ^7] C)]olBl Wfl^id'HMi ^7l^ ^ 

^4, ^7l o]^s\7\] ^^l^m -^e)!"?! ^^4, ^^7l ^e)l^ ^q-<^l>| 

-^7) ;*)) 2 "^^^ sfl^oi <g:iHH^j!f. ^7] tifl^oilAi ^ci- TflolH 

Wfl^4 '^^'^l iSel^l ^^4, ^oM 13)1 ^lB-1 ti)l^, ^ 

^, :^ell<?l «fl^. :iS.5l;^l ^^21- cH-g-S)^ 3|1^ ^2:1- 7>7H 

^q-, sen-?! ^7j«.o)i7-i tiViE^lf^^ 7H^ wvs^l l-^f^s}-, ^7l 4l 
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oi^ji, ^7] ^-^1=^ ^ig*^! ^^^^>^ ^^1^; 

cg^ ^ >a-7l ^-i-flfl^^j). oi^Hfl^ My^}'^^-^ 1 7l|^^S- PR(photo 
resist) ^^1^; 

'S-71 PR ^S. ^^ofl Mf^* ^^m; 

^7] PR 3^^^ ^xH^*>^ ^^^^S-J*) ^>7l PR ^ ZL ^^ofl 

^^^^ ^7] ^HClift off)^m ^^M; 
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301 

TlloiH Bfl>5d4. ^*«fl^^ ^is. oi^sjTil ^^^^^ ^n^; 

^7] TllolH TllolB Bfl-Jd. flfl^ ^S. TllolH ^^^^ ^ 

2 i^'V^B. ^^<^1 ^7] 7\]o]^ ^'^^ ^S. ^7] ^] 1 js^vi^i 

>ll 2 sl-^i"^^^ n<=>]^ Bfl^^. ^7l c-llolE^ aflAi 

<^l^i 4i>^i ^^4. ^7l ol^EjTll ^^le>^ ^ell^ ^ 

7] ^7l ^] 2 1}-^^^ ^^91 wfl^^, '^l^ tifl 

^oflA-l ^cl- 711o1:e aflAlall- <^^c,n 3|l^ol ^:£S^;<1 ^^2]-, A^Vy] 

C-llolE-1 tiflA], jce^jol c^^ yflAl, iSelxl cfl-g-Sl^ 3fl^ 

^s* 7>^H ^7] ^211^ «]::£^1 

oi^oi^ ^11^^ ^^^si-^ ^;^15+; 

4>7l Tllc^lJE yVS^l^, J^el]-?! ^l-^H^^^l^Bll- 

ol^Jl, >a-7l ^^-B^^l^B] ^S. ^7] ^±^'^<^]>^^ Hll^2)- <^]^^7\] ^^1 

^1 1 ^€-^^4, ^7l «11>Jd5l|- ol^SlTll ^^l^r}^ A 2 -$.^^1- 7Ht^. 

>a-7l ^] 1, 2 ^^-^ ol^^-?>^ ^^J-^ 7M^ PR ^^^t}^ 
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PR 2(1^^ P>i3S ^l-§-^><^, ^^71 PR 3Sfl^ i^t^^ ^7] 711 o] 

S ^<?!^^ ^l7l^>o^ ^71 «il>a* ii#Ai7l^ 

^7] PR ^ «fl^* ^^1^ €^°fl ¥^ 

>a-7l elHS ^;^1 ^, ^7^^ ^7] 

•a^SlTll ^^le>ti^ ^y] 5|-i<^^Sl ^^1^ ^ >^>^^ 

H ifl^^ € 7>^ €^^fl^ 7fl^<^«^ ^^^t}^ ^1 1 ^^7l 

^1 1 ^^^^-Hl^i 1^^^ ^1 2 <?^^ «11^34 <?!^S]7ll 
^^l^m ^^^1 ^^^^^ ^^^^}^ 

1- ^^-71 >ll 1 ^^^^ ^ >11 2 ^^^^ ^ ^^^^^ 

<^1«- ol^^^^l <=>]^^ ^^-^^ *m ^^^1^ "A 

[^^^ 31] 

71^ ^H], 4 1 T^>>i3 ^] 1 «J-*j=-^^. 711 7M^ 

20-11 
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^l^el^l- H A>Z^-^ ^Bfll- ^ ifl^ 

^ ^ 7>;^ ^7] S[±^<^ tfl<Hl ^^Eflo^ ^^^^>^ ^1 1 ^f-^ 

^^5)^ ^1 2 ^^^^^ ^^^*>fe ^^1^+; 

^•^^^^ ^n^; 

2 U-^-^S 7H^ C-flolBl till ^2)., ^^34 o]^S)7ll ^ 

^l^rVfe Hsfl^ ^^^^>fe ^^Nl^q-; 

ii#^l7l^ j^efloi ^^1^: 

<a^5iji, >a-7i 1 ^^^^32}- <^^oii ^^i^v^ •y^wfl-a^ii-, ^7l ^# 

«ll^«=>il^i ^7i5]t^, >^i-7i ^<Hl'^i ^^71 ^1 2 ^^^^^ 

ol^SjTll ^^l^H, ^1 2 ^^^^4 <^1^^H ^^^s)^ 711^-^1- ^^o]^ 
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I^^^ 32] 

7]:^ ^ofl, 1 i^V^a. ^^^<H1 1 TflolB 

*m tfl^Hl* :=L S]^^ ^Efll- ZL ifl^^ 

^ 7>;?^ ^7] Sl-^'^^ ^^Eflo^ ^^^^m >H1 1 ^-i-^^^. 

^7l TllolH TflolH Bfl^, ^1 1. 2 tifl>a^ Tflo] 

E ^<a^^ ^^J^>^ 

^ ^Sflol ^^^1- cfl^Sl^ 311^ ^Sl- 7^13^. ^7] ^efl<?l ^ 

^ ^^^^<^l^i 7}^]^ ^£^1 ^J-71 ^ ^511^ ^ 
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i^#Ai7i^ 3.^^^ 7>^i^ ^^^^m ^^1^; 

'?d<HlAi ^7l£|ti^. >a-7l ifl'Hl^i ^71 ^] 2 <^^:?>^ o] 

^S\7]] ^^1^>T^, ^71 2 ^^^^3). ol^^Vc^ ^^^^^ 7fl^-^-t- ^^o]^ ^ 

[:e-^tfl>s-^s.] 35 

1^=?-^ 35] 

27 afe >ll 28 . 
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I^^^ 361 

^1 27 *J- >fl 28 *J-<H1 

^7] 1. 2 1 ^^^^^ ^^'^g^^, ^*?1^17> 711711^ ^ 

{^^^ 371 

>ll 27 *J- ^1 28 -^ofl ^<H>«"-1, 

[i^tfl-S-^J-^l 38 

[:e.^^-8-l 
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38] 

^1 29 %<^1 $X^>^^ , 

^] 2 ^^^^ tflofl ^^l^m ^^11^ l^T^^ ^1 2 S.^ 
m^tfl^^^] 39 

391 

^1 30 -^M 9X^^^, 

^7] t^^^ ^] 2 ^^^^ oi^oi^m ^^^1^ 
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l^^*J- 401 

^1 39 9X<^^^, 

^^^^ ^ ^^l^m ^n^^ ^1 2 sflHo.^ ol^o^xl^ ^^n^ ^^S. 

[:a.^ifl-g-l 
[^^tl- 411 

^1 39 ^ ^1 40 ^ ^ <^2=L ^oil ojto^A^, 

[:e.^tfl^^^l 49 
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50 

[^^^ 561 

^1 55 *J-<H1 ^'H^l. 

PR ^^^^m PR sfl^ofl ^V7l TflolH 211:^ ^ c^l 
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[^^^ 571 

^1 56 

^^*>^ ^7] 2. 3 7fl^-^* 

[^T^^ 591 

>11 58 9X<=>]^^, 

^7] ^^^^^ n^^^}^ ^^l<^l^ife, ^1 2 7fl^^ lfl<^l ^7^^ >S-7l 

^^^^ l-^f-^ ^7l 7^]olB <?a^5l^ 7\]o]B. n^^^^S. 

^^^^}JL, ^7] ^] 3 7fl^-^ iflofl ^7^^ ^7] i^A^ ^1-71 C-ljolBl 

20-19 



1020040025955 

[^^^ 601 

^1 29 ^<H^i. 

>a-7l ^1 1 ^7] ^1 1 ^^^^^ t^^^ ^1 2 ^>*>loil^i, 

^1*>^ ^] 3 ol^c1;^lJL, ^7] ^] 1 3 cfl-g-^ ^ 
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[fll^^XH 2006.03.16 

mm?!} 

[#^ei3Hl 1-1998-101865-5 

[A^^^3^2| &m mm^i 

[ CH £1 ei 9-2004-1 00002-3 

[xigseaiAH bb^, mmm. 

[sa^ a a mi 2004-034552-3 

[M2i£l SAIl 

ei si 1 0-2004-0025955 

[#^^XH 2004.04.14 

[^AF§?^XH 2004.04.14 

[^^S°1 9SI1 ^SSAISxIS 01BIIOI ^ 3 731^ 

[:gi#seil 

[^^eiSl 9-5-2006-0022724-09 

[^^aXU 2006.01.16 

{M^m AHM 
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2Jt ^01 JimmuQ. 

cHaiei LiioiM (oi) 

[fiSSl 3,000S 
[*:?h^AfS^S] OS! 
[:>|Ef 0^ 
[1^3111 3.000 S! 
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^^^1^ ^^S^1^^1-§- ^ n y^]2x «J-^{Array substrate for 

In-Plane Switching mode Liquid Crystal Display Device and Method for 
fabricating the same} 

[^^*^ 1] 

^] 1 ^^^^ TflolB Hfl^^n]-; 
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H A>Z^-^ ^Bfl§ ^ Vfl^^ ^ ^Bfll- 7};^ ^^<^^ ifl<^] -^^Bflo] 

^az). o]^^H ^^S- ^^^^ cl-^Sl 2 ^-1-^^511-; 

^] 1 "^l^Wfl^^. 1 ^#HflAij7l- 14^^1-711 ^^tb f^<=Hl ^7] ^1 1 -g- 

^^^Vi^ ^^^^ ^1 2 ^7] ^] 1, 2 <?l#tifl^3|- #oii 

o]:^t\T^ $i^e)7ll -S^n:) SE^ ^ ^BflS. cf^^ 
* i^^>?^. ^7] ^1 2 ^-i-^^^ 7fl^^7> ^^al 

^Bfl# O]^!^, ^1-71 ^^^H ^1 1, 2 ^#011^3]- ^1 1 ^^^^^ 
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[^^•^ 21 

»1 1 ^^^^ TflolB wfl-Jd^l-; 

ZL 51^^ A>Z^-^ ^Bfl» H tfl#^ ^Bfll- 7>;?^ ^7] S^d^^^ iflofl ^^Efl^l 

-^^-^1- ^^^*H ^^^^ ^1 1 ^7] ^^Bfl^ ^€-^<Hl 1 

ol^^H ^tflS. ^^J^ rf^^S] 2 ^^^^3)-; 

^>7l <?!^S|c^, >^7l ^^-f<Hl ^^cc) ^Bfl^ 2 

^ i^^M. ^V7] 2 ^^^^4 Sj-^^^S^ o]^^^>oi 7ll^^7> 
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>a-7l cf^^ 2 ^^^^^ ^ ^1 2 

sl)^ ^2:1- :4 1 51-^^^^, ^^7] ^1 2 ^^^^ ^] 2 
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[^^^ 8] 

^^^tb 1^^, ^^^^ ^H^(strip) -^^ ^7^^ 1- 

^ 3i|)Bio.^ <^l-g-^m ^HClift off) ^^^s)^ ^^^1 
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1 ^^i^ 7\]o]^ n^^; 

>^7l ^^<Hl^i ^^^^^ -^71 ^l-*> 

^7l ^^tifl^Sj.^ ^^^i ^71 o^^ttfl-a^l-^ <^1^5l7l1 ^^1§>T^. S. 

^7l ^dl<^^Sl vfl#O.S. Efl^^e^* Tll-21- Zl 5^^^ A>Z^-^ ^Efl* 

xfl#^ € 7>;^ ^7l s|-i<^^ tfloil ^^Bll^ ^^^» ^^^^>^ ^1 1 

^71 -^^Hfl^l ^€-^<Hl ^7] *?i^5lJl ^7l o^^«fl^4^ Ol 

:^sl7ii ^^l*H ^ns. Ais- <il^*H ^^^^ 1=1-^^ ^1 2 ^^^^4; 

^7] ^^EflSl ^^:^«:.ll •a^Hfl-a^ ^^^Ji, ^^^71 ^-^all^^ll-^ o]^ 

51 711 ^^l^H 1-^^ ^^7] ^1 2 ^^^^ulj- o]^t}x^ A-1 
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^ if-^>H, >^7l Cf^^ ^1 2 ol^^^ol 7fl^-f-7> 

^^^^ 9a^wfl^3|. TllolH tifl^^ riiSfil^l 

11] 

^1 9 9X'^^^, 

^7] 1 ^^^^ ^ ^1 2 ^-^^^^ ^^^^ 

*«fl 'd-^^ €^ '^g^* 3|l^o.s ol-§-§>^ S]SH -2.5. -^^ll 
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[^^^ 12] 

^] 9 

Cf^Sl 7*11 2 ^^^^^ ^ sVM-fil -^^IX) ^Bflo^ 2 ^^^^^-^S 

[:a.^tn>a-*j-^] 13 

13] 

>^7l t:i-^^ sF^^q-^, ^7] »1 1, 2 sfl^ /s}o]6W -^^ 

«1 ^^^^ ^1 1 5^^^^^. -^71 >11 2 ^^^^ ^ ^^J-^ >fl 2 

14 

[:e.^^^] 
[:e.^ifl-§-] 

141 

^1 13 ^^^i, 
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[iL^tfl>a-^^l 15 

[^^■^ 15] 

1 Tllol^ flflAlu4; 

1 in^l-sl^ ^1 2 «J-*j=-^5. sj-di-^g^* ^^^H ^^^^ n<^] 

>a-7l B.i]]<^ <a^> ^^^^^ sj-^*^^^ ^^t} 

^; 

^7l il^f^ >a-^<^l ^7] 1 «J-*j=-^S. ol^^>^ 2|- 
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^7] vfl«^l>H ZL iq^^ A>Z^-^ ^Efll- Zl ifl^O.^^ 

€ ^tfl» tflc,|l ^^^^H ^^^^ ^1 1 

^>7l ^^^^ i^f^ ^^<=>llAi, 2 ^7] ^^Hfl^^l- 

-^71- -^^al ^Bfll- o]^T^^ ^7] TflolB tifl^^ ^£51^1 ^211^1 

Ei* ^1^^. ^7] ^1 1, 2 ^^^^ ^ e]^B ^^J<=H1 ^^11 

[:a^tfl^^^] 16 

161 

^1 1 ^^j^ Tflois ufl-a^; 
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-^■71 711 ojH Wl]^4 ^l^^^Tll ^^7l ^1 1 ^>7l ^i'^^ 

*H ^^^^ ^^tifl^a^; 

^Efl§ ZI ifl^^ ^ ^Efll- 7};^^ >^7l vfloll ^^Bfl^ ^^^^>tJ^ 

^^^^ ^1 1 ^-^^^^l 

^>7l ^^^oll ^j-71 ;^1 1 ^^^^<H]A-1 ^7l5H ^HflS ^1 

Aj-71 «Vn^H^^liBl<4 <^:^^x^ ^7] 7j|l 1 ^^^^4 ^^^^ 91 

^71 ^t-aflAioiiAi ^7lslB^, -^1-71 iL€-^oll ^7l ^1 2 ^^^^31- <a^^:^ 

<='1^^H ^iS. ^^5lt^ ^^'^l^ ^EllS ^^^^ 

^ i^^H. ^J-7l /til 2 ^*^^3Zl- Ol^^^o] 711^-^^ ^^O] 

I:a.^tii>s-^^1 17 

^^1 
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271 

-^^1. ^^^^ <^l-§-tb i^^, ^Bl^5r>^ 

Tll'^lH ^'^4^ TllolH ^^521- ol^^>c^ ^^tifl^Jl}-, 

A>z^-^ ^Efl» ZL ifl^^ € ^Hi]# 71-;^ ^^^^ ifl*:"!! ^^Bflsl 
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^7] TflojH TflolB tifl^. >fl 1. 2 -a-i: TllolB 

2 ^^-^ 7>^m «fl^^. '^l^SlTll ^ 

^le>^ :^sl]<?l ^^-i- ^^^^V^ ^^1^; 

=51]^ 71-^1^ ^^^^>^ ^^1^; 

^7i 5 ^>^5L ^«fl, ^7i ^^-^ 

<i^^s\jL, ^1 1 ^^^^^ '=>]^^}^ ^^M^ ^1 1, 2 

Til ^^1^^, ^7l ^1 1, 2 ^^^^3)-o^ o]^c^^ol 7fl^-^» ^^-2.^ ^ 
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m^?-^ 281 

7]^ '^<^], ^1 1 ^}^3. ^^<^l A 1 «<}-^-^S., TllolH 7>;<1^ 

s^>^ ^dL n sq^^ A>Z]-^ ^Efll: ifl^ 

^ € ^Efl# 7}7^ ^7] 5l-^<^^ ifloll ^^Hflo^ ^^^^>^ ^1 1 

^, ^7] ^^E|lSl^S.«.ifl6)lA-1 ^t|tt| >ll 2 ^^^^^ ^^j^^ 

^^31). o]^5)7l] S^ll'y C-l]o]E^ tiflAl^ c 

i.#Ai7i^ ^efl^ ^^^^ 7H^ ^^^^V^ ^^154-; 
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[^T^^ 291 

1 i:'>^a. ^^<H] ^tfl ^] 1 «J-^0.^, TflojE y}^]^ 

^^91 ^su^ ^ SL]^^ Aj-Z^-^ ^El|# Zl ifl^ 

^ ^7] ^^BflS] ;H1 1 iflo]] :^^u:) 2 

^o^^^ ^^^^>^, 2 ^1^3. ^tfl 41-71 ;^fl 1 'S-^uZl- S^l-sl^ Tfl 2 
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^ '^^<^1 ^7] no]B\ ±^ 

tifl^, ^^S^ tfl-§-£]^ 3ltl€ 7>;^]i:^. ^7] , 

SBll^ ^^^^<=>ll^i ^S^lf^^ #^#2)-, ^7] ^ 

^j-71 ^S.^^ ^^^1 ^^l^H, ^71 1, 2 ^^^^ o]^ 

^ ^ ^^7] «?i^Hfl^:?l:5l 57^>cg^^ 1 7fl^-^S PRCphoto 

resist) ^^^^m ^^1^; 

^7] PR nm^ i^v^as <^i-§-^><^ ^1-71 ;m 1 7fl^^» ^^f^ 

^^7i PR jtfl^^ 7i^ ^^^*>^ 

^7l PR >iE^3rH, >a-7l PR ^o^l ^^1*>^ 

^^^^ Mr^-^ ^^(lift off)*!-^ 

^7] Bl^B ^, ^7^^ 1-^^, ^7] i^#o] Alz^ 
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301 

'^<^1, ^1 1 ^^<^1 situ 1 711 ojH 

TflolH wfl^^l-, m^^^^ ^^l^q-; 

Hfl'Jd^ "S^^ ^7l tflojE-l tifl^, :di 

-a-7i :B5il<a ^^^^^l^i tiv:£^] ^ 
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^1^ PR sfl^^ ^^1^; 

^7] PR 71:^ ^^<H1 1-^^ ^^^*>^ ^^1^; 

^7] PR Sfl^^ ^E^^Vc^, ^7] PR 3flEi^ cg^ ^o\] ^^1^>^ 

1-^^ ^^*>^ ^7^1 s^-; 

^^^7\] ^^m^ ^7] ^^<^^# ^l^el^ ^ >^V^^ ^ 

» S^*>T^, ^7] 7^] 1, 2 ^-§-^^3). ^7] o]^ o] 

^^^<^1 <^1^^ ^^-^^ ^^^1^ ^-^^SA]^^]^ 
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[^^^ 31] 

7]% ^<^1. >ll 1 n}^^3. ^] 1 TllolH 7>;^1^ 

^^91 s^±.'=m^ n^^^M: :=L A>z^-^ ^Eill- ZL ifl^ 

^ ^ 7]-;^ 5|-^<^^ vflofl ^^^^m ^1 1 ^-i-^ 

>il 2 iJ-^-^S- 7>^1^ C-llo]El WflAlji)-, ^7] ol^S)7ll 

^1^>^ ^51]^ ^^^s:>^ ^71] a]-; 

^511^ 7]-^l^ ^^^^m ^^151-; 
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o]^5)7fl -^7] ^] 2 ^^^^4 «^1^*H 711^^1- ^^<>m 

32] 

>S-<^1, 1 n>i3 ^^<^1 ^1 1 «<}-*J=-2-^, TflolH 

"^^91 sj-^'^^^ tfl^el* ^^o^ ^ ^>4^ ^ 

^ ^Efll- 7H vfl<^l €^Bfl^ ^^^*>^ ^1 1 ^f-^^^. 

71 <^l^S)7fl ^^1*1-^ ^^4, ^7] C-i]olBl afl^, 

H-Eflol cfl-g-S]^ ^2:1- 7^13^, ^7] ^^^-^ 
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ii^^l^m ^^^H-a ^^^^V^ ^^l^q-; 

AioflAl ^7l5]o^, ^7] ^^Bflo^ iflol]A-l ^7] ^] 2 ^^^^^l- o] 

^s\A] ^^l^H, ^oM ^1 2 <^1^^H ^^^5)^ 711^^1- ^^o]^ ^ 
[:e-^tH>a-^^l 34 
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351 

27 28 ^ofl ^<H>H. 

361 

^1 27 SEfe >ll 28 ^<H^i. 

^ol-7l ^1 1. 2 91^ yfl^oil- 1 ^^^^^ ^<?1^17> 7fl^l]€ 

[:e.^tfl>s-^^l 37 

[:e-^*^l 
[ja^xfl-g-l 

[^^^ 371 

/^l 27 lE^ ^] 28 Sl^H^i, 
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[:a.^tfl>^*j-^l 38 

[^^^ 381 

^1 29 ^<H^i, 

si-riisl-^^ ^-^^^V^ ^;^1<H1^^^, ^71 1. 2 ^^^^ A>c,i6ii 

^1 1 ^71 2 ^^^^ xfl<^l ^^l^m ^ ^Efl 

2] 2 ^^^^1-^ JL^^m ^^^^ ^-^^a^l 

^^1^ <H5il<^l 71:^2^ 
m^cfl-S-^j-^l 39 

[^^^ 391 

^1 30 *J-oll 
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401 

39 SJol^^i. 
[:^^^ 41] 

39 4 40 ^ ^<^Ai, 

>S-7l Ttll 1, 2 ^^^^ ^ >ll 1 ^^^^^ ^-^^91 ^^^1^ 

[:s.^tfl^^^] ^^^J- 43 

31-26 



1020040025955 



43] 

^4 31 SE^ ^1 32 «J- ^ o^i^ §>u|-o^ «J.ofl ^o]A^, 

[^^^ 441 

31 >11 32 *J- ^ <Hi^ *>M-^ 

2|-4i >S-7l 2 ^^^^^ ^^}^ ^^<^1§ 7>^m ^ 

[li^tll>a-^^] 46 
461 

29 ^1 30 ^ ^VM-^ 9X'^^^, 
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1020040025955 



m^^^ 54] 

51^]- '^^•HlAi >S-7l nfl^ ifl ^^1^>^ >ll 3 o]^o]^] 

lii^cfl^^J-^] 56 

56] 

^1 55 %H1 ^^^i, 

PR sfl^^ ^-^^^rl-^ ^:^l<^lAi, ^7l PR sfl^ofl >^7l TllolS 2flH ^ c^l 
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571 

^1 56 

^71 JS-Sf-^ ^^^>^ ^^l<^l>^i. 2. 3 711^-^* -i-«fl 

[:e.^tfl>s-^^] 58 

[^^^ 581 

^1 57 

SL^t}c^ TfloiH icL^Ai^lji, 

^^-^S ^^^]^ ^^S^l^^l-g- ^ellol 7l4g:0^ »1S 

[ja^cfl^S-^^l ^^-sj- 59 
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I^^^ 591 

^1 58 Si<=H>H. 

is.^t^^^m 60 

60] 

^1 29 ^ch-^l 

^J-7l tifl-a^ ia^> '^g^'HlAi >^V7l afl-a ifl ^1 3 >^itii€- 

a.^ ol^o^^lJl, .^71 ^^ll 1 tfl^l 3 cfl^^ o^^]oll ^1 1 3 ^di 
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0001 

[39l#^XH 2004.04.14 

S^Sai In-Plane Switching mode Liquid Crystal Display Device 

and Method for fabricating the same 

[gg] ^XI.g^^^AIP(^) 

1-1998-101865-5 

I CH £1 ei 9-1998-000534-2 
[Sa^eie^Sisl 1999-001832-7 

[^§21 9^S:?|] LEE.YUN BOK 
[^Ql=sgi^) 670110-1047012 

[^BSl^l 121-809 

[^4.] /dS^^AI Q\IL=? CHSS 43-8 10/5 

KR 

l^gsi g^a:?ll lee, won ho 

[^aig^ttj^l 731124-1690621 
[^©eisl 463-905 
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[^4:1 g:>|£ ^bTAI 01 OH^ S^OFEFM 603m 170m 

[^^1 KR 

KR 

mm 

[^aeisl 10-2003-0072124 
[#S!^XH 2003.10.16 



0 a 38.000 ^ 

129 3 OS! 

1 2j 20.000 ^ 
[&'Ah§^S] 60 m 2,029.000 ^ 
[#5111 2.087,000 ^ 
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^ 4€- 4^HH(color shift)«^ ^tb ^1<=>>^ 

£ 5 
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^^^1^ ^^5.>«>1^:*1 ^ n ^]Si In-Plane Switching mode Liquid 

Crystal Display Device and Method for fabricating the same} 



Si 1^ "g^^"?! ^^;^]^ ^^a^l^^l^ s^]^ ^^s.. 

^^1^ 7i^oil tfltb 

:£ 6a ^fl^l 6e^ ^ ^1 1 ^A]oiloil tcj-=. 5 v\^3. ^^^^1^ ^^S^l 

^J-^l-S- <Hsll<^l 7l^<:>fl cflt!: ^^^I'tS M-Bl-^ ^^iE. 
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<8> S. 8a 8e^ ^ ^12 ^Alc^lofl 4= 5 xi}^3. ^^o]^ ^ 

^^1^ 7l^<^l cfl*]: 

<io> 10a tfl^] lOdfe ^ ^13 ^^Hl^l 4^ 4 T^V^H. "^^V^^ 

<11> £ 11^ ^ ^tgo^ 4 ^Alc^jofl 14s- ^^o]^ ^^;^]^ 

<12> £ 12a i^^l 12d^ ^ ^1 4 ^Ajo^lo^l tt)-^ 4 ^^<^1# 

<i3> S. 13a i^^^l ISdfe BiHH tfltl: 7fl^^^ 

<i4> :£ 14^ ^ ^1 5 ^^1<^1<H] ^^^1^ ^^^^1 

cfltt 

<15> £ 15a xfl^l 15d^ ^ ^^^^ ^1 5 ^^Hlofl ofs. ^^ni) 

<i6> £ 16^ ^ 6 ^Alc.i]oil ^^o]^ ^^^1^ "Sflxgs. 
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<17> S. 17a ^^1 17d^ ^ ^1 6 ^>^Hlo11 ^^<^1€ 

<i8> :£ 18^ ^ ^^<^1 ^^S^l^^l^l tifl^l ^3^o\] H 

ell^^Kgray)^ ^-^^^ «o^^J= ^ ^11:5il<^l^(simulation)ofl cfl*!: H^. 

<19> S. 19^^ ^1 7 ^^H1<^1 o^^- ^^S^l^^l-g- 7]^ 

<20> :£ 20^ ^ ^1 8 n^.^ ^2: ^^^a] 

^^1-8- 'HelWl 7l^<^l cfltb 
<2i> :£ 21^ ^ 9 ^Alo^loil xx^M, ^^o]^ ^^7]]^ 

<22> £ 22^ ^ >11 10 ^AHlofl xcj-s. ob ^ ^a] -g- ^B\^B\ 

<23> S. 23^ ^ ^^^^ ^1 11 ^^Hl^l ^^^1^ ^^iS. 

<24> £ 24^ ^ ^1 12 ^AHlofl VC^^ ^^a^l 

^^l-§- 7l^«^fl tflt!- 

<25> £ 25a ifl^l 25d. :£ 26a ifl^l 26dfe ^1-71 £ 15a 15d^ "XVa- 

XVa", "XVb-XVb"^l ^-^l- ^"^^ 2^-^]- SAj^V 
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<26> <£iS^ ^^^^<H1 Cfltb 

<27> 110 : 7]^ 112 : 711 olH «fl^ 

<28> 114 : Hfl^ 118 : ^€r^ 

<29> 120a : ^1 1 ^-i-^^ 120b : ^1 2 ^-i-^^ sfl^ 

<30> 120 : 128 : cilolE^ afl^ 

<3i> 138a : ^1 1 138b : ^1 2 ^^^-^ 4^ 

<32> 138 : sj-^ 140a : 1 "?l#«fl'a sfi€ 

<33> 140b : ^1 2 '?l#wfl'a 141 : Hfl^ 

<34> T : P : <^<^ 

<35> Csr ■ ^fl^^lE^ 



<36> ^ (Liquid Crystal Display Device)*^] ^tb ^ 

^1 ^^^l^dPS ; In-Plane Switching) ^^^^1^^] ^ n «J-^<^1 ^ 

<37> ^^^o.^ 6B;^SAl^^l^ ^-^^Hl^ "^^^ ^-^^^^^ 
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<^l^t!:T^. ^7] T^S7> 7}^JL ^7] nfl^ofl ^^}cj^ Mfl^6|l ^Vjl 

^-2.1^, ^^^O.^ 6n;goil €7]^^ ^7HH ^^^Vtifl^^ ;^1<H^ ^ ojd-. 

Hflt^ ^^SAl^a-^KAM-LCD ; Active Matrix LCD «^1*>,^>§S 

<40> '^til-^o.s 6fl^^Al;^^l^ ^^O] ^A^^ 71^4 sl-j^ 

<^^1<^1 71:^2}-, 7]^ AHofl o1^o^;^]^t:-11, o]e.]^ 

n ^-^^171^ 7B^# ^>^^o] -f^^j-cf. 

<41> n.^]^^, ^3] ^71^0^1 ^^^-^^ ^1<:>>Z]- ^^^o] -f^^H ^ 

S^>H.S, o]* 711^^71 ^7l^oll o^gj] cfl^^ ^-^A]?^ %^]^\^ ^^^^ 

7M^ ^^;^]^ ^^SAl^J-^l7> :^ms\JL $X^. 
<42> £. 1^ "^^^^ ^^^^1^ ^^S^l^^l^l JE^Itl- 

<43> ^Ajtb W>5q- ^o], ^e^^B) 7]:^^ 7l^(10)al)- <H e)) o] 7]^<^ 7] 

^(20)0) o]^s\o] cH^srj-Jl 9X^^, ^] 71^(10) ^ ^1-^ 71^^(20) A> 

*^H1^ ^^#(30)ol 7l)7l)5|«>| o;i^ >a-7l 71^(20) ^^^^1^ ^ 
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<44> ^7] ^^%^(30)^ ^7] ^^(22)^ ^^(24)^1 ^^^AK2e)<^] 

^ 80 - 85° «o^^<^l>H 7>Al^ ^ ojt).. 

<46> ol*>, S. 2^ ^2fl5l -^^^S^l^^l-g- o]^'^] 7]:s^<i\] tfltb 7ll^^'?l 

<47> S-^ltt «]-^ 711 Wfl^(40) ^ tll^lBl Wll^(42)<5l iil^l-SlTll ^ 

>^^5lol ^JL, TllolB tillAl(40) ^ C11<^1E.1 Bll^(42)^ iSL^V ^1^<H1^ Ml-^>H^;^1^ 
bKT)7> ^^^Sl<H ^c}-. TllolB n^i40) ^ c-flolE^ wll>a(42)^ H^V 
«^^(P)o.s. ^S^slJi, «^^(p)oil^ ^#(44) ^ ^^(46)ol S.^ 

91 711^ '^^(I)^S ^^^S. ^t:^. 

<48> 1^ ^M]^ ^^*>^, -^7] ^>^>H^^1iBl(T)fi?- ^^5l<H tifl^(48) 

91%: Hfl^(48)<Hl^ife tflolBl «ll>a(42)3l- ^<at!: «<3-*J=-^S. trf^ 
7fl^ ^db ^^(46)ol ^7]^o] oXj:^, H^Jl. ^^7] A]o]^ aB^(40)3if ^'U^ «J- 
*j=o.^ ^^^^^ <^1^5l7ll ^-i- wll^(50)ol ^^^S\o] ^:g. 1311^(50)011 

^^(46)i|- A-^s. ^^BlTll cf^ 71121 ^^1- ^^(44)ol ^^^^o] ojc^. 
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<50> olSl). :y-ol, ^^&^]^^]^ ^ojl ^-^^51^ 

^^S^l ^^1:^-4 Alo>z]-ol ^J2fl- 7>^ ^ 9X^. 

<52> J£ 3^ 7l^^ ^El£ti)l«?l -^^iAl^^l-g. O^eflo] 7l^«>ll tfltb 7fl 

^^(56) ^ ^^(54)0) Ais. SJ^elTfl cl-^ 7|) ^7l^oll ^o^a^ . >^7l 

^^(56) ^ W ^-^(54)0] >^lziAflzLS. <^e1 «i <^1^<H^ 

<53> ^elJZ.. -^7] ^^(56) ^ ^^(54) A>ol ^^6)1 ^^l^r]-^ ofl^ 

^^]- #^ ^^(56) ^ ^^(54)S^ ^<g^l- 7l§^S Ai^ j^^7\] Bfl^ 

Sl<:H ^3:^ ol^T^l s\o], 7]^^ ^;^>^ ti]^ a1o]:2]-o1 

711^^1=1-. 

<54> -^7] o]^ Hfl^(58)^. ^^7l ^-i- WflAl(60)4 #^5l7fl ^^l^l-O^ ^#tifl^ 
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ZL^JL, ^>7l Cf^ 7^2] ^^(56) ^ 0^1=. «]- ^^(56)€- 

ofl n^-Ej- Aio>z]- 7fl^<^l 9X9X^. 

90- , 180- «<}-*^(IVa. IVb) ^. ^/^>. «oV^j=o.^^ a1o>z1- ^^^o] 7]\^^9X 

0.14, 45° . 135° ^^miVc. IVd)-^^^ ^]o1f^ ^^^<^1 ^]^}^^ ^A^ ^ 9X^. 
^tb, -^^^ ^^^^ p>^7l-;^ls ifl^fl^i ^l<^>zl-s.^s. ^><:>17> 

ol^ :^7^]o\ cg^^ ^0} tflef 45° ^^*>7fl ^iJL. ^Islt!: 

^^>7l- :^^s>^ «o^^*^l^i^ ^]^'^^igray inversion)^! ^^5*>7ll ^l^cll, 
;^l2:SAl(gray mode) ^^>^ #^1: ^tJ"^^ '^Hl Sl«|] ^^;^H 

45° (+45° ) «J-^^<^1 tfl^^i^ tfl^l^o.^ «1J1, 135° (-45° )«<J-^zl-oi] cfl 

tfl^q]^ ^^A^^ xi\^ ^ei 4=l^B7l- i4Bl-\fcl-. 
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^7] ^^]^-^ n^^}7] ^*V<^, ^ ^'^'^l^H^ €si 

^J-7l ^^^^>7l ^^M. ^ ^1 1 1 «J-«J:0.^ ^ 

711 ojH tifl-a^; ^71 ;*11 1 ^] 2 «J-«J=-2-S ^^^^ cll^lEl Bll 

>5d3l-; ^7l Tll^lB «11^ ^ C-ll<^lBl HflAlo^ il^l-^l^oll ^A^sln^, 7II0IH ^ 

^S. TllolH wfl^^Jl- ol:^5l7ll ^^i^ afl^^. ^^7l n^<=]]^^ ^7]^ ^ 

* ^7i «i-^B^^l-;^Ei5i|- 'ii^si^ tifl-jd^, ^^-71 91m- aii^oii^i ^ 

7l£lcH ^^1^. ^7l ^-^ ^^31- <a^^^ <^1^5l<H ^^Bl7ll 

^^^M. ^71 ^^2}- s^±. ^ ol^ ^^ofl 

^;^1^ ^^a^l^^l-§- <Hefl<^l 71^^ ^i^^tcf. 
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^ ^^Sl 2 1 ^^^^ TllolH flflAlji).; .^71 Tfl 

1 ^^-^M :si^V^fe 2 cljojEi aflAis}-; ^^-^l TflolH tifl-Jd ^ tfl 

^^^^ tifl^^. tifl^'^'flAi ^7l^ ^^2)-; ^71 

^^^^^^ ^7] Hfl^JZj. ^^£li^, ^7] ^^2]. 

^ ol:^£]oi ^71 ^-i- ^^2). A-ls Si^e^Tll i^^H, ^oi-7l 

sj-i ¥ ^^Hl ^^l^m 7fl^ "^^fil 

^7] ^ ^1 1 ^^Hl 4€- 4^7] ^-f- ^>7l 711 ojH Wfl^ ^ 

C^lolBl afl^^ Jil^> tfl^S^l- '^^'Hl ^^1 

7>^1^ ^1 1 n^^, -^71 ^^-^ ifloflAi ^^rc| 2fl^-^S 

» 7H^ ^1 2 ^^^^ Sfl^o.^ o]^ol^lJl, .^71 ^J-7] ;^1 1. 2 

^^<=>fl^-1 ^^^l 71-^1^ ^1 1 ^^^^ 

^7l ^1 2 ^-i-^^ 3^fl€ vfl^ofl ^Sl- 7H^ ^1 2 ^^^^ ifl^O.^. 

oi=.oi^lTi|, >^i-7l ^# afl^a^, ^7l /5ll 1 ^-S-^^ 5^fl€^. ^1 1 HJ-^-^S ^^s) 
711 ^1 1. 2 ^1 1. 2 ^#nfl^ 

^H^^l^Blsq- ^1-71 ^] 1 ^^^^ n^^. ^1 1. 2 'Jl^wfl'id sfl 
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^^7l ^ ^^fil 2 ^^Hl 4^ ^7] n± ^^^^ 1-^^^* m 

"^^^Hl 1-^* ^^^^ ^^^^ iE^(strip) 

-f-^il ^7^^ 1-^ "^^^ 3fl^-2.S <^l-§-^m ^iClift off) 
^^^^^ ^^-^^ tb^-. 

^ ^t^oi 3 E.;goiiA-^^. 1 ^^^^ TiioiH tifl'jd^; ^y] ^] 

1 iil^>£l^ ^] 2 ^^J^ c-llolE] ufl^Ji)-; TflolB till>«d ^ ell 

^^^^ afl^4; -^^71 :^efl«?l ^^<^lAi <a^>^-^^€ «fl^4; ^>7l ^-i- ufl 

^4 o^^siji, ^1-71 yfl^^z].^ <>1^^7fl ^^1^}^^. :£^^^ 
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?fl€ ^^fl^^l^i ^££1^1 ?fl4^lE^» ^7] ^ ^^-a-. 

#^3fl€* <^^<='fl €^ 1-^* ^^^tb ^-i-, ^7] ^^^^ 1-^^^ 

^^^5]^ 7>Xl^ ^1 1 ^-^^^ ^^5]., ^1-71 xflollAi ^^tcl 

7>^m ^1 2 3Jl)^o.^ ols^o^xlJl, ^7] ^7l 

^1 1, 2 >^Ho11 ^^m^ ^^^^ 1 5^^^^ ^ 

7l 2 ^-^^^ sfl^ €^ ^] 2 2l-4i^^ 5J})^o.5. ol^ol;^lc^, ^ 

7] ^1 2 Sj-^^^ n^-er, ^7] <il^ iH^l- ^^<=>11 ^ 

<67> ^ ^] 4 ^■^<^]>^^^, 1 «<3-^^S TflolH wfl^i).; >^7l 

1 ^^^^J^S. 711 olH «fl^4- ^]^^^] ^^^^ tifl^^; ^7l ^] 1 51^>Sl 

^^12 cll<^lBi afl^s)-; ^J-71 TflolH tifl^a ^ ello]E-1 afl^^ jn^V 

^S.^ ^] 1 <5l:g-s:>^ ^<^1 'a^l^ 3i|l^o.s ^^^^^ 
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s\iL, ^>7l 1 wfl^^ 9^^^^, S.^^^ -i-^S. 

^1 2 S-^** #sfl ^€ ^"^-fl^i 

^^.^^4 "^a^^^ o1^5)7ll ^^^5]^, ^<^^ 

o]^^><:^ ^^^^ ^± i^^>^. ^ 

71 ^ ol^ ^:^6\] ^^1*>^ 7fl^ <^^^ ^^"^ ^^^^m ^ 

^ 7}yC[IL, ^7] ^ ^^-Br ^S. ^«fl 

^ ^x^o^ ^] 5 ^^<^i^ife, ^1 1 «cj-*^^^ ^^^^ ^I'^'i^ ^7l 

1 «j-^l:52f iil^>£l^ 2 «o>*j=-9.S. ^^^^ Cll^^lBl tifl>a4; ^7l TllolH tifl-Jd ^ 

^^^^ tifl^4. ^-i- tifl^'^l^i ^^4; ^i-^H^^l^i 

B\9\- ^# tifl-a^. ^^7l 91m- tifl^<^l^i ^7l£]Ol >a-7l 

4 ^^:?>^ A^s. e^^elTfl ^rdi S^^Vi:^. ^71 ^-i- ^ 

^311- 51-^ ^7] ^ ^>51 o]^ ^^Hl ^^l^m 7fl^ «^^^ ^ 

* ^3gol^ ^^0_S. ^^^^}^ Sj)^ ^2:* 7>^1^ ^^^1^ "S^^ia^l^^l-g- 
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^^^^ ^^^^1^, ^# «fl^^ ^1 1 4€ 

TflolH tiflAisl <a^iq- ^^s]^ *g^^>^l oi^. «fl^4 ;^ 

^ TflolH afl-a :?}-^ ^'?1^17> 7fl7ll^ >a-^<Hl>H it ^^^^^] 

^^Hl>^i ^>].«^€:^ 5J|)^(island pattern) 

CllolE^ tifl>;d, r^ii ^^]<^ cfl-§-^ sfl^ 7]-xl^ tiVS^l 
oil 3L^s)^ t!:^^. 

^ ^] 1, 3, 5 ^^^] ^71 -^^ -$.€-^<^l7lv+. 

£^ 2.Aiel^# 7>;^]^ ^^^S. tbcf. ^BlJL, >a-7l ^ ^^^^ ^1 1 ifl^l 

^1 5 ^^Hl n^€- 7]lolH Mfl^ ^ c11<^lE^ tifl^<^l ^^^S. ^^^^^ 
St± ^^}^^ '^^'^l^. ^^S, ^(red), ^(green), ^ 

(blue), «-^(white) ^(sub-pixel )^ <=>]^^, ^1] 7fl^ ^-^y.:^^^ ^>u|- 

^ ^^'^^ ^1 6 ^^Hl^i^. 7]^ ^^o\], y^^^^ ol-g-tb 2=^^, ^-^v. 
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TflolH 7>;^1^ TflolH ufl^s)-, sF^^ ^^3^>^ <^ 

Efl^E^^l: ^sp^ ^1 1 ^^^^ sfl^oi)-. ^7] 

wfl^a* ^^^*>^ ^^1^+; TflolH 7ll<i]B wfl-a. tifl^^ 

7il<5lH ^^^^ ^^J*>^. >fl 2 i^>ia ^^<^ ^7] TiioiB ^^-i- ^ 

* 7>^m t-ll<^lEl flfl^5l|-, ^7] ol^SjTll ^^1*>^ =5ll<d ^-^^ ^ 

^^*>^ ^^1^4; ^7] TflolB 4ii =211^ 

^IrfiEi* <^l^:n., ^7] 7]:^ ^^oil 4 n>>ia ^^<^1 ^ 

til ^eflcO ^^o] i::#^l7l^ JS-^f-^ ^^^*>^ 

^^14; ^7] >a-^<^l >il 5 ^>:f^3 ^«fl, ^^sj- <a^si 

^, ^J-71 ^1 1 ^-f-^^ ^€5^1- <^^<>ll ^^]*V^ ^# Hfl^4, ^1-71 91W 

«fl^<^l>H ^7l5lDl, ^V7l ^^-^ ifl^^l^i 2 ^^^^ 4^52}- 

ol:^5l7fl ^^larH, ^7] ^^^^ 7ll^ <^^S^ ^ <g^^ ^^ix| ^-^^^ 

^S^l^^l^ olellol 71^21 ^^^^ 

TflolH 7H^ TflojH tifl^l^. ^ep^ 
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^^o^S. o]^o]:^ 7>^1^ wfl^Jd* ^^^^^^ ^^l^^J ^ 

7] TflolH TflolH tifl^. «fl^* ^1*^1^ ^'S^^ 

tfl 6.^^ 7>;^lx^ ^7] ^^]'^ 

7>^1^ ^£^1 ^ ^^ll'?! '"l^ '^^^'^l 

7m ^^"=^1 ^1 3 ^}^^3. ^^<^i '^^^i- ^^1^ ^ 

7>^i^ ^^1^; ^1 4 t^V^a. ^^<Hl 

51^. ^>7l ^ell-?! <a:is|3i, ^7] ^] 1 ^^^^ <=g^«^l ^ 

^l3>^ ^# «fl^^. -^71 tifl^^Hl^i ^7l£li^. ^7] ^oflAl ^7l 

^1 2 ^^^^ sfl^^i- ^;^^>^ o]^s\7]] ^^l^H, ^-i- o]^^^ 

^^^^^ 7fl^ ^^^1 ^ ^^Ct] ^2:^ ^^^^V^ ^^-i: ^^^*> 

TflolH 7V;^1^ TflolH tifl^^f, 
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7}^]^ 1 sfl^i)-, ^71 T^SSl >1] 2 

^^7] TllolH TflojH tifl^, ^-i- tifl-a* ^I^IH ^Sl^* ^ 

€ afl^^, tifl^<Hl^i TflolE HflAlij. cg^o]] ^ 

^J-^ ^^4. cfloiEi nflAi^ :e.e1]^ 

^ ^^^-^<=Hl^i ^S^lf'^ 7>;^1^ db^ ^ ^ell^ ^ 

>a-7i ^^H^^l^Ei* 7^ ^^f^^ ^^15^; 

<76> ^7l ja^f^^ '^g^'Hl ^^l^V^. >S-7l 1, 2 ^-f-^^ 3fl^ O] 

PRCphoto resist) 5x11^^ ^>^J*>^ ^^^1^; 

<77> ^7] PR 3^^^ T^V^SS <^1^^<^ ^7] >ll 1 ^-g-f-S h:.^^ 

<78> >S-7l PR 311^^ 7]:^: ^^ofl ^^isf; 

<79> ^1-71 PR 3|]Ei^ ^E^^yo^^ >^V7] PR ^oHl ^^l^m 
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1-^* elHH ^Hdift off)^>^ ^/^l^s}-; ^7] s^HH ^, ^ 

TflolH 7>X]^ TflolH Wfl^^, tifl^^ <^1^^7l] ^^^^m 

^o.^ 2fl€"?l afl-Jd^, ^oi-7l ^4 wfl^<^l^i TflolH tiflAisl- 

^ 'm<^ ^^31-, ^7] wfl^, 

'^i^ yfl-Jd. cfl-g-s]^ ^€ 7>^lt^ ^7] 

^eflo] ^A^«.oflA-^ 7-|.xl^ ^7] ^ 

ol^JL, ^7] 7l:e: ^^-^1 ^^l^H. ^7] 

wfl^^nl- ol:^3E]7ll ^^Is^m ^1 1 ^71 nfl^sf o]^5]7ll ^^1^1- 

^ 2 ^^^» 7Ht3^, ^^7] ^] 1, 2 <^1^^^^ ^^ttl 7> 
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PR ^^^*>^ ^^1^; PR "g^^ pV^hs o1-8-*H. ii# 

cg^ Aj-o^ ^jolH ^ITI^H. <^^^ ^-i- aflAi^ i::#Al7l 

PR iH^s^H, PR sfl^^ ^J-<^1 ^^l^Vfe ^ 

^ S.^^^ ^5.*V^ ^:^]si\-; ^7] e|HH .$-5. ^. ^7^^ ^ 

Hfl^u!]- O^^ilTfl ^^1*1-^ ^^^^m ^^11- ^71 ^-i- 

^ ^d!^ ^7l ^ :?>^ o]^ ^^1^>^ 7fl^ <^^^ ^ «^«^ 

^^^^ ^m^tbcv. 

^ ^1 10 ^^ofl^i^, 7]^ ^Hl, >H1 1 1^1-^3. ^^j<Hl ^1 1 «j- 

*J=o.^. 7flo]H 7>;^1^ TllolH Bfl-a^, Efl^^e^-^* ^sp^ ^ 

7>^i^ 1 ^^^^ n^^, ^7i *s^xfl<^i>^i ^^om 

^ss. ^:£^lf^* ^^^*>^ ^^1^; ^7i ^s^lf- 'a-^'^l, ^1 3 n>^3 ^^oii 

^«fl ^7l ^1 1 yj-^Sl- Jil^>5]^ 2 7M^ C-llolEl 

71 TllolE «>i£^l#. :^3fl^ ^>^:E^^liBll- ol^jl, 
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ic^Al^]^ 3.^:^o. yyy^^ ^^^^>^ ^/^l^q-; ^7] 

^«oll 5 x^}^3_ ^^6\] o^^^ ^V7l ^51] Ol 9^^^JL, ^7] ^] 1 ^-f-^ 

^ sfl€^ 'S^'^l ^^1^>^ «fl^^. afl^<Hl^i ^7l£)P^, ^ 

71 ifloflAi >a-7l ;H1 2 ^^^^ •a^^^ <5l^sl7ll 

^7l ^-f- O]^^ 7fl^ ^ c^^^ ^^^m ^^S. ^^d*>^ 

<82> ^ ^] 11 ^^ofl>H^. 7]:^ >a-<Hl, »1 1 ^>:^i3 ^^oll Sl«fl 1 «J- 

«j=^S-, TflolH 7>X1^ TflolB 

<^^o^ Bfl^e)^!- ^si^ ^1 1 ^^^^ eg 

«fl^^ ^^^^>^ ^^15^; ^7l TflolH TflolH wfl-Jd, ^-^ ^1- 

tifl-Jd^ TllolH ^^^^ ^^^^>jl, >ll 2 p>iH ^^<^1 >a-7l ^1 1 «<}-^ 

oZ]- ia^VS)^ ^] 2 ^^1^1-^ n'^]^ «fl^^. ^71 C-llolE-1 Wfl^oflAl ^7l^ 

^, 4ii ^#32). tfl^S)^ ^2:* 7Ml3^, ^S"?] 

Sfl^ 7>^1^ ^ = 
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^^91 ^^^*>fe >a-7l 

'^^<^1 ^^ls:>^ <a# WH^^. aljAloflA-l ^7l£] 

^. ^-g-:^ tfloH^i >^7l 2 ^^^^ ^^^^ <=>1^5]7fl 

7l^^ ^^^^ 

<83> ^ 6, 7. 8. 10. 11 ^^Hl ^o^7l ^1 1 ^^^^ Bfl^o] 7>Xl 

<84> ^ 6. 7 s-^HI >a-7l Shi ^^^*>^ ^^1<^>H. ^71 

^# «fl^^, cfl^5]7)l ^^1^>^ 1. 2 ^# wfl^s)-. ^71 1, 2. afl 

^db 1 ^# ufl^o] 

2^ «]-^B?|^l^E-l<2l. <^^^Jl, ^7] 1, 2 ^# Hfl^a^al- ^1 1 

2 sl-i^^ sfl^o.^ o]^oi^l^ ^^1-^^ tbcf. 

C85> ^ #^o] ^] 8 M.^6\] U^^ >^7l 2}-^ ^^^*>^ ^7] 

^1 1. 2 ^-i-^^ SDH Afojoll ^^1^]-^ ^^n) ^^o^ >ll 1 
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^^^^ 3fl€^s. ^^-^S. tt^^. 

<86> ^7] ^ 9 ^^Hl 

^7l 1. 2 H-i- A>oloi] ^:a-=fl ^^1«^>^ ^-S^tcl 

^^B] ^] 1 H^^, ^7] ^] 2 ^-i-^-^ ^€ ^1- ifl ^^1*>^ ^1 

^ stfl^ ZLl- ifl 1-^ z^-zl- s-^^oi sd^oi ^t\., 

<87> -S-71 ;*fl 7, 8, 9, 11 tt].^- ^7] 2 ^}^3. 

^o] oj^sji, ^7] ^ 10. 11 ^^^] ^7] ^] 1 ^^^^ n^^- 

<88> ^1-7] ^ ^'^Si 6 ^fl^l 11 ^^Hl -^7] Sl-^ «^^^ ^>^>z]-^ 

311- TflolH Hfl-a '^^^ ^'a^l7> 7]\7^^ 7fl54)AlEll- 

<89> ^ 12 ^7l ^ ^1 6 tfl^l 11 tt|-€r ^1 

S «J-^<^] ^Hefl'^l 7l:&^ ^1 1 71:^:^; ^1-71 1 7]%s]- tfl^^lTfl n 
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^1^ ^1 2 7]%^-; ^7] ^1 1, 2 7]:^ AHofl jfl^fl^ 3L^S^>^ ^^^1^ 

<90> ^1 1 7]^o11^ €^tt) SE^ ^ 

^, ^7] ^^^l-^l fi1«fl ^-§-^1^. ^1-71 ^^fil «J-^^>7> o^i^ 

ofl^ii4 ^"^^VJI. ^7l 2 7l:^oil^. 2^, ^. ^ ^e1^E:]# ^ «^^* ^ 

<91> ^>7l 2 ^^^] ^7] WH^^ ^>*^l<=>fl^. ^ 

tfl-g-Sl^ «^^^ 7>^1H, ^7] Wfl>a* ^1 1 71-^1^ 

^•a^^l 7fl;t11Sl^ §>j7, .^71 TflolH Bfl-a ^ cflolE^ tifl^^l ^ # 

<92> >a-7l TfloiH ^ t-fl<^le1 >S-7l 711o1H34|:e. ^ c-iIoIeIj^ih. A>oiofl 

^17]^ ^1 2, 3 i^sr>Jl, ^J-7l 7flolH3ll= ^ c11o]e]3|]:^ ^1- 

7] 2. 3 -2.-g"?- ^fl<Hl ^^l^m ^^i-^S t!:!^. 

<93> £tb, ^7l >11 1, 2 ^-S-^^ 541^0.^ ol^o^^ljl, .^71 

^7] ^] I, 2 ^^^^ 4€ ^H<^l^i. ^7] Hfl^^ 71^0.^ A-^S. 
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M7^} ^^7] '^m. ^ ^^i*>^ 3 ^dt^^ ^n^-^s <^i^<h^i 

^^^^m tllolE^ tifl^Sl «g ^^ofl ^^1^^ CllolEi sfl^l- ^A^^l- 

<95> >^i-7l ^^1«=>11'H. ^7l 2, 3 -2-^^» 

# 1-^^ ^^^^ ^^^V^. ^71 ^1 2 ^€-^<^1^i -^-71 TflolH 

i^^H ^2]-*><^. ^7] 7\]o]S. ^1 

<96> ^^:iL, ^7] ^^I'^Hl^'-i^, ^7l 2 ^fl<Hl ^ 

^1-71 TflolH 3i|l = S>]- o^^S]^ 7llo]BBll= 

^^^5>J7, ^1-71 3 2.€r^ xfl<^l ^7^^ ^7] #^ ^fl^^ ^7] 

<97> >a-7l 1 -2-€-^^, ^71 1, 2 ^-i-^^ ^ll^ >^><^1<H1>H. ^^71 ^-i- 

* 7l^o.s cfl^l ^SS. ^H^sl<H ^^ls^>^ 1, 2 A-la. ^^-^Sf, ^7] ^ 
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^^^^ ^^o^S. ^^^^^ ^^-^S. tt^. 

<99> — 1 — 

^ H ^]S^ ^^d\] tfltl: ^Al<^lSAi, <^l-§-t!: ^B]^ ^^^S. 

<ioi> £ 5^ ^ ^1 1 ^Alo^lofl rrl-s. ^^n^ ^^^1^ ^^S^] 
^J-^l-§- ^Hell^l 7l:&o|l tfltb ^^3£c>m. 

<i02> SAltb wVsq. ^o], 71:^(110) 1 Tfl^lH wfl^( 112)0] ^>^^ 

3^1<H o^lJi, TflolB tiB^(112)3)- iil^>S)fe 2 c-flolE] tifl^(128)ol 

£1<H 9X±^, TijolB Hfl^(112)5q- cflolB] tii]^(i28)^ iiL^|-;^l^oll^ 

<103> -^7] 7]]o]^ tifl^(112) ^ tifl'a(128)^ Jil:^> *g^(P)-^ 

S. ^^^r^, «=g^(P)<^l^ ^^(138) ^ ^-i- ^^(120)<^1 S.^ ^^J^ 

o] o;[^, ^ ^Alo^lojjA-l^ ^^(138) ^ €^(120)0] €^ sflBio. 
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<104> # ^^*>ig, >^7l 1 TljolH Wfl^(112)2}- 

^^(120)ol ^^^^trf. ^ ^A]<:^loi] ^:f. ^^(120)^, <^^(P)^ 

¥ = ^ ^^«-(ll8)* 7>^1^ ^] 1 ^^^^ 

3^€(120a)4, ^7] 1 ^^^^ i41€(120a)sl ^^«-(ii8) ifl«:HlAi, ^^-71 
«fl^(114)^ t}<^ -^^ccl ^2:2^ 2 ^^^^ sfl^(120b)-^S. 

<i05> ^H^Jl, -^M 1 ^^^^ n^a20a)s\- ^] 1 »i>*J=-^S 

^1 1. 2 ^#wfl^ 3fl€(140a, 140b)<^1 ^^j^l^H ^1 1, 2 ^#nB^ sfl^ 

(140a, 140b)<^]^ ^-i- «fl>5d(114)4 wfl>5d(141)ol 

>^7l wfl^(141)<^lAi^, ^1 1, 2 3ll€(120a, 120b) Afo] ^ 

^^l^i ^^tt] ^2:Oj ^] 1 21-^^^ ^€(138a)3}-, <g:t Hll^(141)ai|- ^-^ 

tifl^dU)^ iil^M^cHlAl €^ <>1^<H^ 4 2 J^^(138b)-^S 

<^1^^^ ^^(138)ol ^7l£l<H oxx:^. 

<106> • ^7l <=g^(P)^. ^#tb «1)^(141) ^ ^1- B11^(114)<H1 vil 

7fl2l £Dll<y ^EJi^ iDll<y ^Sl- o]§.C).. 

<i07> ^HlJI, >ll 1, 2 ^# wl]^(140a, 140b)2)- ^] 1 ^-^^^ 4^(1203) 
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<i08> ^7] ^] 1, 2 ufl-aCUOa. 140b)^, 1 ^^^^ n^(120a)3!\- 

<109> ^, ^ ^Ajc^lofl tiq-eig ^^3!)- 5)-^ ^^O], ^^n^ ^^o^ 7fl^ <^ ^ 

451- afl^^l^ls.^ ^^tb ^1<^>^ ^^^^ ^<^1 7l-^*>rf. 

sq. ^o] wfl<iA]^ o.^>^^ <^^o^ cflz|^ ^a] li^i-^Vcx^, 

<iio> IE 6a vfl^l 6e^ ^ ^1 1 -^^l^m*^! 5 i^>^a ^^S^l 

^T-^l-i- o]^]o] 7l^oll cfltl: M-B)-^ ^^S^A-l, ^1-71 ^1 1 

<iii> :£ 6afe 71^(110) ^Hl ^1 1 <^l-g-tb >il 1 ^>^a ^^^-^l ^«fl 
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>^7l ^] 1 v}^3. ^^^^ 3i£S.efl^l:iH(photoresist)l- c>l-§- 

(patterning) ^^<=>fl 
7fl<^lH ^^(116)* ^'^^^V^ ^^17> S^^tq-. 

ZLS]J1, Wfl^dU)* ^^^*>^ ^^^I-HIA-I^, ^7] till ^(114) 

7l-;^l^ ^] 1 ^^^^ 3^^(120a)4. ^^«-(ii8) ^^nl 

£ 6b^, ^1-71 TflolH tifl^(ll2) ^ tifl^dU)^ "^g^*^!, TflojH 

^<?!^i-(til£Al)^ ^^^^>^ ^^1^, ^1 2 T3>i3. ^^oil TflolH ^^(116)* 

1-^^ ^BlW^J!}-. w]^^ ^el^ o]^o]^ ^ni^^^ol 

^^ofl ojtfl, ^] 2 TflolH tifl^(112)3)- ^7i}^7\] cflolE^ till ^(128)^ ^ 
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<ii8> ^^lofl^i^. ^7] c-flolE^ a11'a(128)<>11^^ ^7]^ d^^^ ^^(130)3)-, 

^ ^^(130) ^ =511^ ^^(132)^ ^S.^]^(l26)s\- ^^^n ^7] ^ 

^ ^^(130) ^ ^^(132) Al-o] ^:^o^ ^£^1^^(126)^ ^£^1 #^ 

<ii9> ^7] TflolH ^^(116). «]:£^lf^(126), ^^(130), ^^(132) 

<120> £ 6d^. ^^7l Mi-^i-S^;^liBl(T)» <^^<^1 ^1 4 

p>>ia ^^<H1 ^n, ^^91 ^^(132)^ ^^o] ^^^(134)* 

<i2i> £ 6e^. ^l-S-tt ^1 5 i^>i3 

^<H^ ^^(138)* ^^^^^ ^^lol^. 

<i22> # c-l ^^*>^, ^7l 1 3^11^ (120a) 2)- ^1 1 z^- 

^ f-^S^Tfl ^^ls>^ ^1 1, 2 -y^wfl^ 3ll^(140a. 140b)^ ^^^^>^ ^^1^, s\- 
^ ^^(P) tifl^ClU)^ ^^^^ 51^1-^ Tfl till^(141)* ^^^^V 

^ ^^l^sf. ^7l 1, 2 ^-i-^^ 3^€(120a. 120b) ^^^] 3fl^-9.S. 

^]^^^ ^] 1 2ll^(138a)-a: ^^^«>^ ^^1^. ^7l tifl^(114)4 ^ 

:S tiflAlo:) in^Vxl^ofl s^T^o] :4 2 3ifl^(138b)* ^^^^^ 
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<124> 



s ^^V «fl^ ^V-l- ^ "^"^ 

^Hl.^^ 4 iE^-J ^V-a-V. ^tt. ^ -a-lc^Hl-i^ -d^(138)3^ 

c^lS.. ^7] ITO( indium tin oxide). ITZO( indium tin 

zinc oxide). IZOCindium zinc oxide) ^ ^W^l^i ^^^^ - 



<125> 



<126> 



<127> 



<128> 



— ^1 2 ^^Hl — 

^ ^^Hi ^s<^l ^^>^. ^1 1 -d-HHl -1-^ ^^-1 ^ 

-711 -d^ol ^^-^^^ ^fl^a ^ ^a 

# «fl-d^ ->-l^-^^' ^1 ^ -a-HHl-i^ 0^^ «.V.^o,l.^ 



136-33 



1020040025955 



<i29> £ 7^ ^ 2 -gAHioil ^^Til^ 

tfltl- ^^-^l ^7lu| ^l^^rf. 

<130> Si^]^ ^1 1 til1'a(214)<5l ^'^JSlc^l $JJL, tifl 

^(214)^ <a^i)<^ *^^(P)<^1^. <^^(P)^ tfl^el^* -^s.^ <^^<^1 
^^le>Zl xfl-^<^l -^^^(218)# 1 sll^(220a)32]-, ^^-71 

1 ^^^^ s|l^(220a)^ ^€-^(218) 2 
3^^(220b)«5l ^'^^5]<H ^cf. >a-7l ^1 1, 2 3i|)^(220a, 220b)^ € 

^(220)^ <^1^^, ^^(220)2)- ^-^ til]^(214)^ ^^1^ sflBlo] o. 

<i3i> 11^3.. ^7] «^^(P)«=11^, ^^^H€^l^Bl(T)^ ^^(232)3)- 

^1 1 ^^^^ 4€(220a)3l- ^^<^l>^i f-^slTll ^# 

tifl^(240)2|-, tifl'a(240)^ 'S^S]!^ ^1 2 3fl^(220b)^ ^^>^ 

^ ^Jgol^ ^2:^ ^^(238)c>l ^nf. ^>7] «fl^(240)3l)- 

^^(238)^ ^^1^ 4>7] 2 ^-i-^^ 2ilEi(220b):Bf 

^^(238)^ ^iS. -e-^l^H SI^-. 

^i32> ojnfl, .^71 91% tifl'a(240)^ ^1 1 ^^^^ 3HBi(220a)5i)- tfl-g-^ ^ 
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^^^<^1 ^*H>H, ^1 1 ^^^^ 3^€(220a)3!}- sl-^ ^^(238) ^^^^ 
1 ^^^^ s(l^(220a)ix:f ^fl-^ofl ^^1^>^ ^^1 ^5^^. 
1 ^^^^ 5JJl^(220a)2l- ^# Hfl^(240) ^<^1 '^^^ ^'?l^l7]- 7ll7l] 

<134> £ 8a i^^l 8e^ ^ ^1 2 ^^]<^]<=^] n^-^- 5 t^>^3. ^^oj^ ^ 

Ai, >^7l £ 6a vfl^l 6e^ #^^1^ ^^oll t^^ :?>^*1 *>7li4 

<i35> £ 8a^ 71:^(210) ^<^] ^] 1 ^>^H ^^<^1 ^«fl, TflojH «fl^(212), 

tifl^(214). ^^(220)^ ^^1^11^. 

<136> -^^7l 7flo]H «lj^(212)2l- till'a(214)^ IJ-^^^ ^iS. <^l^i^7ll ^ 

A^SlJi, ^1-71 ^-i- ^^(220)^ wfl^(214)3il- ^^1^ sflEl^ <^1^^, ^ 

^(220)^ '^^(P)^ Bll^Bl* ^^1*>JI. ^€-^(218) 

1- 7}7]^ ^] 1 ^^^q- 3fl^(220a)3l-, ^^^(218) xfl 

<137> 4^, :£ 8b^ ^1 2 i^>rii3. ^^^<^1 ^l^^fl 7]]o]^ ^<?i^^(°]£Al). ^S^lf' 
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(226)^ ^^^*>^ 3^ 8c^ ^1 3 ^\^i3. Tflols b||^(212)3)- 

m^Vsi^ t-floiEi tifl^(228)* ^^^31-^ ^n'=>]^. 
<i38> ^;^l<^l^i^, ^^(230) ^ JBefl"?! ^^(232), nelJi, 

(230) ^ ^^(232) ^ ol^^^o^ tiV£^lf^(226)^ -i-^f^C^l 

<139> ^7] 711 olH ^^(216). ^£^1#(226). ^^(230), :^2ll<?l ^^(232) 

<i4o> s. 8d^, ;^1 4 T^>^a. ^^<^1 ^^(232)^ <a-?- i^^^l^l^ :b 

^3 ^^<H1 ^«fl, ^7l H.Ell«?l ^^*(234)^ f-«n ^Blltl ^^(232)3i|- ^^£l^ 
^# Bfl^ (240)2)-. ol# tifl'a(240)<^]>H ^7lslD^ ^#t!: ^1 2 ^^^^ 5ill^(220 
b)^ ^^^^ ^1^5] Til ^l-^>^ ^^<^m ^2:^ 5^:^ ^^(238)* ^^^^>^ ^7^1 

<i4i> — 3 ^-^i<m — 

<142> ^ ^^Hl^. 1 ^Al<^licf s^l-uj-o^ D>>ia ^^tb 4 ri}^^3. 

<143> ^ ^^Hl^. h^^'U-^ 0]-%-^}^ tifl^a, ^11^ 
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^^1-§-. 7]%"^] ^7] 1 ^A]<:^l5q- ^^S)^ 

^ ^^^S. :^^t}7\] 

^X\^ w><4 :^ol, 711 olB afl-a (312)31- c11«:>1b1 »fl^(328)<5l mL^}^7]] ^^^S) 
01 ^al, TllolB tiB^(312) ^ c-llolEl tifl^(328)^ 5l^>^l^oll «>Bi-H€^l^Bl(T) 
7> ^^^S|<H Si^i^. ^^:S.^^l^Bl(T)^ ^^(338)ol ^^^Slol ^ 

Jl, Tll^^lH «li^(312)3!l- -^<^ <^1^5]7ll ^^^^ Hll^(314)^ ^ri ^ 

^(338)31- ^^e)7ll ^^1*>^ ^-f- ^^(320)ol ^7]s\o] o^jl, ^^7] s}-^ 
(338) ^ ^^(320)^ -^^^1 ^2:1- ol^i ^cf. 

^^7] TllolB till Al (312)0)1 711^>1H ^^(316)^1 ^7l£lol c^jl, dlolEl ufl 
^(328)<^l^i^ ^^(330)<='l ^7l5lol ^o.ul, ^^(330)^ <=>]^^n ^ 

^^(332)ol ^^lsr>ol, .^-71 c-llolEl wll^(328). ^"^(330), 
(332)^1- rfl-g-sl^ ^2^S. l-^f^(325)ol ^^^^l^l 9X^, ^7] ^ 

^(330) ^ -B511<?1 ^^(332) i:B-§-^ ^^1^ ^S.^] l-^#(325)^ "^^B. 

S.^S\^ a]:£^lf'(326)^ <=>]^^. 

5.^* :a.cl- ^>H1^1 ^^tl-cl-. 
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<i48> £ 10a lOd^ ^1:^^ ^13 ^Ajc^loil u\.^ 4 ^«>^<?1 

<149> 5. lOa^, 71^^(310) ^ofl ^1 1 ^}:^3. TllojH tiflAl(3i2), ^ 

* Bfl^(314)* ^^^*>^ 

^ w11<Jd(314)2)- <a^S]^ ^^(320)^ ^^^^m ^^7l ^-^ 

^^(320)^ ^1 1. 2 5|)^(320a, 320b)-^^ <^l^<H^i=i-. 

<i5i> £ lOb^, ^7] TflolH tifl^(312), TflolH ^^(316). wi]^(314), 

^^(320)^ TflolH ti]^^ 1-^, 1:^1- til^ 

til^^ Mr^, ti];^^ ^sl^ ^^1-^^ n^]^^}<^, 

^^^^ ^2:51 l-^#(325), t:-1)o1b1 HflAl(328)^ ^^^^>fe ^^l^^l^f. 

<152> ^7] cflolE] Hl]^(328)<>il^, ?\]o]B. ^^(316)^ "S^^ ^^^^ ±. 

^ ^^(330)ol ^7]^o] ojjz., ±^ ^-^(330)311- ^^^^ <^l^sl7ll =511^ 
(332)# ^>^^€r>^ ^^11- i^^ci-. ^7] tiVi^l l-^#(325)^ ^^(330) ^ 

H511<?1 ^^(332) nelJl, ^^(330) ^ :^5ll<y ^^(332):?1 o]^ s. 
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-ael* "^'^^ ^^"^^ * 

.V.,fe .V=^s» ^* ^'S*^- « 

?s ^^°a ^1 ^ -'^'^i' '""^ ^^^""^ ^' ' 

^'i-i^ ^ 2 ^^.i* n-is^ p-^^^^^ 

-aeis PR^^^^ ^^'"^ '^^^''^ 

I PR^€* ol**V<H ^^^^^ "'^^ 
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^^*(334)* 7l-;^l^ ^^^*V^ :£ lOd^ ^7] 

^efl^ ^^#(334)* -f-«fl :E.e^lol ^^(332)2)- s\r^ 

€^(338)^ ^^1^1^. 

^ ^jifl^^S ^^*>^. ^ ^>^1<H1>H^ -i^^^S. ^^(332)3|- 
<^^^^, ^^tt ^] 1 3^^(320a) '^^si)- ^^l^V^ >fl 1 

wfl'?d(340a)4, ^1 1 tifl'a(340a)3!f H^:^.^ •?1^1<^1>H ^1 1 ^^^^ ^€ 

(320a) ^^S)7fl ^^l^V^ ^1 2 tifl^(340b)4. ^1 1, 2 yfl 

-^(3403. 340b)* Jifl^olti^, ^^7] ti11^(314)4 JE:S:1-Sl Tfl ^^l^V^ 

flfl'a(341)* ^^^*>^ w11^(341)<=H]^i ^7]^ 3jfl^ 

7^0^, ^1 1, 2 ^^^^ 5(l^(320a, 320b) ^><^1 ^^l^V^ ^1 1 ^^^^ 

5|l€(338a)i^, ^1 2 ^^^^ 5in^(320b) ^-^^Hl ^^1^>^ ^1 2 sfl^ 
(338b)* ^^^^V^ 

^7] y^] 1, 2 St±.^^- s|)^(338a. 338b)^ ^^(338)* <^1^3l. ^7] 

^1 1, 2 flfl^(340a, 340b), '^^ ^^(3^1) , ^1 1, 2 2fl^(338a, 

338b)^ -^^1^ sflli'^l 

^1 4 T^V^a. ^^^^ ^<a-^}-<='fl ^«fl 
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<161> — >fl 4 ^^Hl — 

<162> ^ ^^l^^l^. ^71 >ll 2 €^l<^liL^ ^VM-^ ^}di3. ^^t!- 4 ^l-^a 

<163> ^ ^^Hl^. ^71 3 ^AHl«HlAisq. :^o] i^^'g^ <^l-§-*H 

t-iloiE^ «fl>«ci, nel^i ^11^^ *>M-si P>>;3 ^^^*>:°^>«) ^ 7flsl t3> 

^3 -g-^* *VM-^ ^>^3 ^^^S. ^^^>^ O.^ ^C].. 

<164> :£ 11^ ^ ^1 4 ^Ajc^lofl rt^-^ ^^<5l# ^2: ^^^1^ ^^S. 

^^^7\] 

<165> S^lt!: «>5^ ^<^1, TllolH tifl^(412)2f cflolE-l Hll'«d(428)ol ^7\^7\] 

o\ ^JL, ?]]o]B. tifl>Jd(412) ^ cflolE-l tifl^(428)^ 51^>^1^<^1 ^i-^i-H^^lr^iBl(T) 
7> ^^^5l<^ ^-^i^. ^^^^H€^l^iBl(T)sq- «a^3£l<H ^^(438)<5l ^^^S]<H 9X 

JL, TflolH «M(412)4 -S-^ A^S. <>l^E|7fl ^^1^ tifl.a(414)«HlA-1 

^ ^^(438)3)- ^^51 71] ^^l3r>^ ^^(420)0] ^^^Sjc^l olj7, ^7] 

^ ^^(438) ^ ^-i- ^^(420)^ '^l^Jl ^T=f. 

<166> ^1-71 7flo]:E H|lAl(412)o]lA^^ TflolH ^^(416)0] ^7l£l<H ^Jl, cflolB] «fl 

^(428)«^lAi^ ^^(430)ol ^7l5l<H 9X^'^, ^^(430)521- ^l^SlTfl :^ 
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^^(432)0) ^^l§>o^, ^7] cflolE] «11^(428). ^^(430), 
(432)5!]- tfl-g-S]^ ^2iS. #^f'(425)t>l ^Jl, ^7] ^ 

^(430) ^ :^efl^ ^^(432) <^^32)- cfl^^ ^xj^q ti>£^] l-^#(425)^ 
^x]>iBl(T)<^l i^Slfe ^£^1#(426)* ^]^^. 

tfl^Ai %2:*><^ ^^tlr^. 

<i68> £ 12a ^fl^l 12d^ ^ ^14 ^^1<^1<H1 tq-s. 4 D>^a 

<169> £ 12a^, 1 ^}^^3. ^^<^] TflolH wfl^(412), till^(414)* ^ 

^^^>^ ^^]<=>]^. TflolH tifl^(412)<^lAi^ TflojH ^^(416)ol &7]S)J1, ^-f- tifl 
^(414)«H1^ ^^(P)^ tfl^e^:^^ ^ = ^ ^^o\] ^Pi]^}jL, 

(418)» 7>^1^ >11 1 ^^^^ 3r||^(420a)3)-, J2-^^(418) vfl<Hl ^2:3. 
ojso^^ ^1 2 ^^^^ 2j)^(420a)ol ^7151*^ S^cf. 

<170> H 12b^. ^7] TflolS tiflAl(4i2), ^Jf- til] ^(414). 1, 2 ^-i-^^ 3t]^ 

(420a. 420b) ^ "^^"^l, ^1 2 t^>^3 «>:£^1 #^#(425). tflo] 

ti]]^(428), «V£^lf^(426), dbi ^^(430), :^5l]'?I ^^(432), ^l]^(ch)* ^ 



136-42 



1020040025955 



<i7i> ^7] ?\]o]B. €^(416). ^iE^lf'(426), Jii €^(430), ^^(432) 

<i73> :£ 12c^, ^7] MVn|-HqHxl^EKT)# '^^<^1 ^^l^M, -^71 J^efl-a ^ 

^(432)* ii^AlT'l^ =e11^ ^^^(434)^ 7].;^1^ ^a^^} 

<174> IE 12d^, ^7] ^^^], §^#(434)^ -i-^ B.lSi]o] 

(432)32)- ^^(438)^ ^^^*>^ ^^l^^l^-. 

<175> ^ D] ^^l^^S. ^^s:>iS, ^ ^^loflA-]^ ^^(432)4 

•a^slH. ^^7l >ll 1 ^^(420a)2f o]^ tifl^i (440)4, -^7] 

^# tifl^(440)<HlAi ^7l£]H. ^7] 2 ^^^^ 3rfl^(420b)^ -^^^^^ -fr^l 

7H^ Sj-^ ^#(438)^ ^^^^V^ ^ 

<i77> £ 13a ^fl^l 13d^ ^^^^ e]HH ^^<^1 tfl^ 7fl2f^-?l ^^SS. 
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<i78> £ 13a^. ^] 1 3fl^ ^^^^91 ^1 1 *^^(VIa)3i|-, 1 <^^(VIa)^ 

* <^1^fe 2 <^^(VIb)<>l >§^€ 71:^(450) 2 <^^(VIb)<^l ^^^^ 

* o]-g-sH PR 311 €(452)^ ^^^^1-^ -£ 13b^ PR 3i||^(452)* ^ 
^<^1 ^1 1 2l)^#^(454)^ ^^^^m ^^]'=>]^. 

<179> <^1S. ^1-71 ^] 1 2e^l-^(454)^ ^^1-^ 3E^^^ 
^ Sit:]-. 

<180> x:!-^, £. 13c^, ^7] PR 3i|)^(452)* ^iH^*>^ ^:^1S.>H . o] cj.;^©)]^]^ 

PR 311 €(452)^ "^i^^ ^1 1 3|1^1-^(454)<^1 el^e ^l-^io.^ ^o] ^sfl 

<i8i> <il<Hl nF^]-. :£ ISd-^l^H^ ^^]. ^1 1 "^^(^71 £. ISc^l Via) ^H] 'd"'^}^ 

^ ^] 1 3fl^#^(>a-7l £ 13c^ 454)<^1 1 311^(456)^ <^1^7ll 

<i82> oje^tb elHS ^^<^1 ^^V^, ic^, ^ ^^s^ ^ 

^o] A^ii^ A>^^zi- ^^sj-^ ^tll^i €^>^ 3ii^^ ^A^^ 

<i84> . — 5 ^Ajc^l — 

<185> ^ i:&5ll;^l^B 3ll^<^l 7]^ 1-^* 
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BlHH -S-HClift off)^-^S.'«|. ^7i^ 
311^0.^ ol-g-;5>^ ^^o^S. ^^^^ el^B -2-^ 3 ^>i^;a 

^^1^ 71:^011 cfltb Jifl:^:^!- S^s^V^ ^^£<^1i^. 

<187> ^1 3 ^Ajc^lSf ^tS]^ ^2:^ ^^-^S. ^^^}7]] 

<m> ^<=>1, Mfl>a(512)3!}- c-l]olt| tifl>«d(528)<^l 

o] ^Jl, 711 olB «fl^(512) ^ tfl<^lBl Mfl>«d(528)^ i]l^M^<>ll 7\]o]^ ^^(516). 
^£^1#(526). ^^(530), :E.elltl ^^(532)^5. oj^o^^ 

(T)7> ^^i^o] 9X^^, nn^^^]^mT)s>\. <^^s\o] ^■^(538)<5l ^-^^£1<H 

till>a(514)«HlAi^ ^^(538)2j- ^^5^711 ^^1^>^ ^^(520) 

^] ^^^Sl<H ^JI. >S-7l ^^-(538) ^ €^-(520)^ ^^rx\ ^SiMr 

<i89> ^7] J^eflol ^^(532)«11^, 7llo]H all^(512)2)- ^^e^^ 

^ tifl^ (533)4, €^ Hfl>a(512)4 ^^slTll ^Ssl^l ^^(535)ol 

<190> 7llolH tifl'a(512) ^ tflolE^ tiH^(528)^ '^^^'^l^ 
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(1310) ^ n^]^ sflH(1314)7> z^-z^- ^^^^o] ^JL, TllolH 3ll:=(1310) ^ n'>]B\ 
2(|:B(1314)iq- ^1 1, 2 ^^^(XVIa, XVIb) xfl<^l^ Tfl^lH 5ifl^(1310) ^ cfl 

ojE-l 5|l:^(1314)5q- ^^Sl^ TflolHslj^ ^^(1318) ^ cflolE]Bfl:E. ^^(1320)<^1 

<,9i> ^ ^AH1«HlAi^, :^^(532)^ 7fl^ «^^^^^^ofl tcj-e)-, 

^7] ^^(538)^ ^£^1 oi^ wl)^ti<il£ ^^(532)3|- <a:l3^1^ ^2: 

<192> iEi^-^S- ^Ml^] ^lAls:>xl ^^tt ^1 4, 5 ^}^3. i 

^^S] 3.^^ ^^(538)31)- :e.21)o1 ^^(532)^ <=! 

<i93> ^:£^1#(526)^, ^7] ^o]b\ ^^(528) , ^^(530), ^^]9l 

^^(532)^ tfl^^ 3t|j^ <^1^^ ?]r:£^1 #€f^(525)<^l o. 

S. ^^^] #^#(525), till^(528), ^^(530). ^r^M ^^(532)^ 

i^^^* o]^^ n>>^3. ^>§<HlAi ^^^51^ ^^^^ tbCf. 

<194> ^7] TllolH wll^(512)2l- #^£l7ll -?1^1^>^ iSel^l €^(535)^ ^^^l7> 

<195> ^1-71 ^-^(520)^, sl-di '^^(P)<^lAi ^^2] o^^«-(5i8)^ 7};^!^ 
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1 3xfl^(520a)3l-, ^^^(518) xfl<^l ^^1*>^ ^2:2] ^1 2 

^ 2fl€(520b)-^S. ol^ol;^lj7, -^7] ^^(538)^, BlHH ^5. ^^^] 

^^^^ ^-^S aflAl(533)2}- ^#51^ -^^«=>11^-1 ^7l^ o.^ ^^^<H1 ^] 

1 s]]^(520a)^ ^1 2 ^^^-^ 3)l^(520b) >^M<^1 ^^l^H. ^-f- wfl^ 

(514) <^^<Hl^i <^1^5q7fl ^^1*>^ Bf^^ o]^^ la. 

lb 3l]^(538a, 538aa)2l-, ^1 2 s()^(520b) ^fl-f- <^^<H1>H 

Bfl^(514)il- 2 =5)1^^^ 4€(532b)Sl iS^}-;^] ^ <Hl 2 ^5ll<?l 
(532b) Ml<='fl ^^1^>^ ^1 2 2fl€(538b)-^S. ol^o1^<Hl SZ^I^i. ^1 la, 

lb 3fl^(538a, 538aa)2|- ^1 2 J^€(538b)^ ^^S. ^■^^<^ ^€ 

<196> >a-7l ^^(538). TflolHsfl^E. ^^-(1318), cl|olEi3fl^ ^^(1320)^ ^ 

S.B. ^S. ^^^^ ^^-^^ 

<197> S. 15a ifl^l 15d^ ^ ^1 5 ^a]<^1o)] ni).^ -g^n^ ^2: 

£ 25a 25d, £ 26a ^fl^l 26d^ ^^-^l i£ 15a vfl^l 15d^ "XVa-)(Va", 
"XVb-XVb"'^l ^^£^,14. 

<198> £ 15a. 25a, 26a^. 71^^(510) ^<H1 ^] 1 n>^H ^^"^i] s^^fl ^fl l 
S 711 olH tifl^(512) ^ Mfl^(514)# <il^i^l7ll 

Ji. 7)1 ol 3 till Ai (512) ^^^oil TljolH 311:^(1310)1- ^^^^>^ S^tb^-. 
<199> ^7l ^-i- «11^(514)^ ^^^*V^ ^^l^ll^i^. «^^(P)^ Bfl-^e^-^l- ^ 
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(518) vflofl ^^al 7>^1^ 2 ^^^^ 3fl^(520b)* ^^^^>^ i 

^^H, ^^(520)* ^^^^>^ JL^t!:^. 

<2oo> TflolH till^(512)^ ^^^sr}^ ^^]<^l'^i^, TfloiB wfl^ 

(512)o1lA-l^ ^^b:]-^ *=g^(P) ^^S. 7)1 olH ^^(516) 

<20i> S. 15b, 25b. 26b^. ^7] 12b<Hl ^'•i i^l- ^^1 5|€ ic:^"^* ^1 2 

3 ^^<H1 ^1 1 51^>5l^ ^1 2 ^^1*>^ tflolEi 1311^(528) 

31)-, cilclE] ti|l^(528)<^l^i ^7]^ i>i ^^(530)3if, 4ii ^^(530)21- o]^^7ll 
^^1§>^ ^5I1<?1 ^^(532)5z)-, >^7l cflolEl ti11^(528). ^^(530) ^ ^n]9l 

^^(532)3}- tfl-g-s)^ «^^oil ^^l^H. ^7] ^^(530) ^ :B511<?1 €^(53 

2)31- cfl-§-^ <^^<^l^i ^£^lf^(526)^ 7}^]^ «Vi^l 1-^^(525)21-. ^^7] 

4ii ^^(530)2)- j^eflol ^^(532) Afo] ^^l^^V^ ^l]^(ch)* ^^^^>^ ^ 

<202> >a-7l c-flolE^ wfl>5d(528)Sl cflolB) 5^^(1314)7> ^^m^. 

<203> ^^^o.^, TflolH ^<?!^(1312). ^£^1 1-^, ^o]B\ Hfl^ TiV^jcfl 

S. ^^^^ cf^, ^^tt 2 ^}^3. ^^tbi^f. 

<204> >^>7] ^2^1 <y ^^(532)* ^^^^>^ ^^l<^lAife. ^1 1 

till ^ (533) 711 olH «fl^ (512)4 El Til 41^1 *>fe ^S.^^] ^^(535)^ 
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<205> £ 15c, 25c, 26c^, -^"71 ^± *=a^(P)<Hl :aJ:f^(1316)^ ^^^*>fe- "^^^M. 

^ >il 1. 2 ^€-^(XVIa, XVIb)* e^HH -g-^-g- PR sfl 

11(536)* ^^^^m ^^1^, PR 2fl€(536)* <^^^ <>l-§-*H ^ 

^#(1316)* ^z^-^f^ ^^Nl^q-, PR 5^^(536)* "^^-^l 1-^ 

(537)* ^^^^l-^ ^;^l<^1ci-. 

<206> ^71 o]^ <^«(II)^ 1. 2 ^-i-^^ 3sfl^ >^H<^^i, Hfl^ 

(514)4 .^V7] Hl]^(514)* 7l^o.^ cfl^^SS. o]^^7]] 

^^1^^ ^] 1, 2 o]^ <imila, Uh)^ til]^(533)3!f «fl^(514) 

iE^l- '^^•^'flAi, ^^7] tifl^(533) xfl ^^ls^>fe 3 <^^(IIc)^S 

^7] ^1 1 1^^] 3 o]^ <^^(iia, lib, lie) ^ ^1 1, 2 -2-€-^(XVIa, XVIb)<^l ^ 
^1*>^ #^(537)^ wfl^(533), TilojE 3zfl:^(i3io), c-flojEi sfljc 

(1314)4 z]-z]- <?^:l^cf. 

c207> ^^t!: -e.^^(1316)*- # >S-4-5rl >i^e>^. -^-71 ^] 1 

(XVI a) ^l^lH ^^^(1312)* i^^>oi :e.S^(1316)* -i? z^-^^s.-^! 
7]]o]^ 5ll:^(1310)l- ic#Al7lJl, 2 -2.^^(XVIb)<Hl^i^ .^.^#(1316)'?]:* 
t}c^ ZL ^>^#4 t-floie^ 5if|^(1314)» iL#Al^4. 
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7]% ^^c>\] ^^^^ ^^^:n., PR 34]^^ iH^(strip)€rl-^ ^ 

^^<^, PR 2fl^ >^:f.# Hl^H U-^AS. ;*ll7l*>Ji ^ 

<209> £ 15d, 25d. 26d^, ^7] PR S. 15c^ 536)* 7]:^ ^^ofl 

¥^ <^1^*>*^ ^^^tb PR 2|l^(>a-7l £ 15c^ 536)* ^1 

H^^H, ^71 PR n^{^7] S. 15cSl 536)* Mfe ¥^ 
S. 15c^ 537)* eiSS -2.S*><^, "^7^^ #^(^71 :£ 15c^ 537) 

<^^* ^^(538), 7l]olH3ll^ ^^(1318). c^lo]Bl3)l^ ^^(1320)-2.S 

<2io> ^7] sl-dt ^^(538)^ -3-71 ^1 1 3 "^g^C-^M :£ 15d, 25d, 26d 

^ Ila, lib, IIc)<^l ^7^^ ¥^ 15d, 25d, 26d^ 537) sfl^.^^ 

^i, ^] 1, 2 ^^afl^ 2fl^(520a, 520b) ^ ^^]^-^, wfl^(520)* 7]^o^S. 

ol^£]7fl ^^l^m, ^ «B^(520)^ ^^51x1 la, lb s^±. 

3j|^(538a, 538aa)3i)-. tifl^(520) ^ «ll^(533)^ 

tifl'?d(533) ^ ^^1^>^ ^1 2 sfl^(538b)^^ o]s.o^^cf. 

<2ii> 0.^3L, ^7] 7\]<^]^n^ ^^(1318) ^ c^lolE-l3||= ^^(1320)^ ^7] 

1. 2 ^^-^(XVIa. XVIb)<^l ^^^ S.^^^ ^^(^7] 15c, 25c, 26c^ 

537) n^^] ^-^^ ^^^4. 
<2i2> ^. >^7l ^] 1 j2.-g-^()CVIa)5s}- tfl*^ "^g^-^l 7flolH3fl= ^^(1318)<^1 

;^lolB 3iB-^(1310)S!i- ^7l^o.^ ^^Sjji, >|1 2 i€-^(XVIb)5!^ tfl^^ "^^ 
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6)1 cflolBlsIl^ ^^(1320)<^1 ^^^£1<^ cflolB] s(j:=(1314)5q- ^7]^o_S. 

<213> — 6 ^>^H1 — 

<2i4> ^ ^^1<^1^, ^] 5 ^^1<^15!1- el^H <^l-§-tl- 3 o>^3 

2: ^^ofl cfltl: ^^1<^]S^i. ^-^1 ^^3}- 5}-^ ^^o] :^<^^ v}^3. ^^(^1 

<2i5> £ 16^ ^ ^16 ^Al«^lofl nj.^ -S^^q- ^^S^l^ 

^1-§- cfltb Aj-7] 3^ 140)1 tti-^. oieflol 7^ ^1^ 

^^^^^ ^S^l ^^^]-7ll 

<2i6> :£>-lt!: ^^(638)5zf ^^(620)<^1 ^^S. SJ^elTll €^ 

^•^ ^^^^ wfl^l^<>fl ^<H^i, ^^(638) ^ W ^^(620)^ ^<U^ 

<2i7> # c-1 -^4^1 ^'^^V^, -^M ^^(638) ^ ^^(620)^ e]HB 

<^l-g-^H i^^^ ol^ol^ljl, ^^(620)^ Hfl 

>a(614) 2|-iL ^^(638)3)- al]^(633)5zl- "il^^^l 

^7] ^^(620)31- afl^(633)^^ ^^(638)^ 

tifl^(614) «o^^l^V7l ^sfl, ^^(620)^ tillAl(633):2f 

iielJl 5}-^ ^^(638)^ a)l^(614)5if ^^sl^ '^^<^l^i 4 

li<^l ^^-^S. ^^^tb^. olnfl, afl^(633)3i|- ^^f- «ll>a(614)^ 

ilL^l-^l^oll ^>^^£l^ ;^ll 2 3^n€(638b)^ 1^11^(633)2)- cfl-g-s]^ 
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o]^}. ^ 17a Ml^l 17d^ ^ ^1 6 ^^]<AM 

7] S. 15a 15d^ ^^^4 ^^5]^ ^12: ^^t!: 

S. 17a^. 71:^(610) ^<^1 1 t^}^3. Tfl^lH flfl^(612) ^ ^ 

^ Hfl^(614)* <^1^^711 ^^^3^>^ ^^l^l^l, £ 17b^, ^7] S. Mboll^i^ 

;^ol i^^i^* <^l-g-t!: ^1 2 ^^>ia ^^<^1 cH^lB-l tifl^(628), ^ 

^(630), :B5fl^ ^^(632)3|-, >a-7l iHl<^lBl wll>a(628). ^^(630) ^ 

:S^(632)3)- cfl-S-sl^ <=g^<Hl ^^l^H. ^7] ^^(630) ^ ^^(63 

2)4 tfl-g-^ ^^^Wi626)^ 7}7.]^ nV^^] l-^f'(625)4, 

^^(630)3)- :Befl<?l ^^(632) ^}o] ^Zt^] ^^1^>^ ^fl^(ch)# ^^^s:>fe 

>a-7l 711 olH ^^(616). ^£^1^^(626), ^^(630), ^^(632) 

£ 17c^, ^>7l '=g^(P)'^l elHH PR 3fl^(636)-i: ^^^*> 

^y^]o]jL, 5. 17dfe ^7l PR 341€(636)^ T^>^3.S. ol-g-*>o^ Tfl 

^^14. PR 3if|^(636)^ 71:^ i^^^ '=>]^^}^ 
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<222> ^7] PR sll^(636) ^mui)^ ^^jZl- ^ 

<223> S. 17d^. ^7] PR £. 17cS^ 635)* ^H^sr>c^. >^7l PR slj^C-^ 

7] £ 17c2l 635)* ^^(^7l 3£ 17c^ 637)* elHH 

^7^^ #^('^7] S. 17c^ 637) '^^^ ^^(638) ^ 

<224> ol cfTjioflA^^, sj-^ ^^(638)4 afl^(633)::iElJL, 

(620)2]- ^-i- tiil^(614)^ ^7l^o.^ -a^slJE.^, ^VM-s] 

(638)^ «ll'a(614):?}-^ ^^^l^ '^g^^l^i, ^^(620)^ S!^ tifl^(63 

3)^1- '^g^'^l^i n^o] Ag^^ ti>^ ^Aj.^ 7].;^1^ ^^-^S ^Vnf. 

<^1^. ^7] w])^(633):2)- wfl-JdCeW)^ il^> ^^^11 ^^Is:]-^ 2 

^ 3j|)^(638b)-g: Hfl^(633)2|- i:l]-g-5l <^^o1]i?> ^^^ttcf. 

<225> ol^>, :£ 18^ ^ ^^x^6\] rc)-^ "^^^Al^^lS^ till^l ^2:<^1 

i^^e]l:^2.^(normally black mode)* 7]^o_^ ^^tb ^^"=^1 
<226> HAltb :y-ol, ^^7K0 V)oflAi ^<g-^ >Hl7l* ^ol^>H(2 V 
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-> 4 V -> 6 V -> 8 V -> 10 V) ZLsflo] ^^s., «cJ-^;^>(vi 

<227> — 7 ^^Hl — 

<228> £ 19^^ ^'^^ ^1 7 ^Alc^lcfl 14s. ^^^]^ cfl^XA];^J-^]-g. o]^o] 7]^ 

<229> ^ ¥ €^ 7>Xl^ 

^l^^^^l 9X<^^^. i^ltb ^^1 '^^<^1 ^^>^^ 

RGBW(^(Red), ^(Green), ^(Blue), «J^(White)) 4^ ^i-^^^CPR. Pg, P b. 

<23o> RGB S-i^ ^i«^^<^l *>M-^ ^l^fe ^S^l ^ 

^ia^l^^l^ ^di '^^^ ^^}^^ 01^7] i4|^<^l, 7fl^^^ JL^t^c^ ^ 

<23i> =L^]x^, ^ ^^ofl ^>^>z^-^ 7>^1^ ^^S^l^^l^ RGBW ^ 

<232> atb, ;^lAls^>;^l ^SJ:^!^. ^^V^^ €^ ^ 

<233> — 8 ^^1<^1 — 
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^S^q- ^2:* T^s^^l tfltb ^>«^H1<=>1^. 

7fl3|lAlBl ^^^^^1- ^X\^^t^. 

1. 2 ^#wfl>a 4^(840a, 840b)* ^^^^<Hl >1] 1 '?l#«fl'?d ^€(840a)^ 

«ll^(812)3l- ^^tb 5fl^<^l5l-Jil ^,^12 <?l#tifl'a 54|^(840b)^ €^ 711 

wfl^(812)2j- ^^s)^ <^^^7>;^l ^^^-^^Slol ^^l^S. ^t:!-. 

^, ^ ^^Hl-^l^i^ 711oi:e ^^tb 

e)^l 7lls|lAlEi(Csr ; Csri + Csk)^ ^^^^<=Hl iS^I^] ^D^flAl e-] (C sr) 

— ;^1 9 ^aHI — 

Al;a-:xlSl rf^SSl^l ^iSSl^l ^^tb n^2i<=^] i^tb 

H 21^ ^ >ll 9 -€a1«^1<^1 ^^^1^ ^^^K 

^l^^l^ ^efl'^l 7] ^011 tfltl- ^7] ^1 2 ^Alc^l ^3:^ 7]^ ^^S. 
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§>o^. f^^]^ ^M^S. ^^^^}^t^. 

# wfl^(940)^ ^^^^"^1 ^<H^i. ^# Hll'5d(940)^ TllolH ^11^(912)21- 

^. ^ ^^l<^l«ll^i^ ^f- TllolH ^^tl: ^S. 

el^l ^flJJllAlEKCsr : Csri + Csre)* ^^^^<H1 ti^-el-, ^iSel^l 7fl ^^11 a] b] (C sr) Sl^* 



<243> — >ll 10 ^^l-^l — 

<244> £ 22^ ^ ^^Sl 10 ^aHHI v^s, ^^;^1^ oB^^Al^^l-g- ^el^El 

<245> HAltb M}Si\- :y-ol, 71:^(1050) '^<^1 S|-dli *^^(P)^ -$.€-^(1052)5. 7>^1^ 

^^n1lHS^>i(l054)7l- ^^^s]<H $X^, lr^nfls^>,(1054)» ^elig ;g;^l^S. *H 
1052) oil €s1€t-1#(1056)ol ^^J5lc>| ^x:!-. 
<246> "Xa"^ ^ ^^^Hl €^ '^^<^1^. 'i'^ 

^- "Xa", "Xb" z]-z]-oi ^;^<^^^ "Xc", "Xd"e1-JL nfl. "XdVV "Xc":^^^ €■ ^ 
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<248> tCfSf^i, ^V<^1 ^tb 9X^. 



<249> — ^1 11 ^^Hl — 

<250> ^ ^^Hl^. ^^7l >11 1 ^AHlofl lt|.^ 7l^O.S. *>5) , 7^ 

^^^^ Bfl^o^ iJ.^-^ ^ ^-i-:^^ 

<25i> 3£ 23^ ^ 11 ^AHlofl 4=. ^^rcj ^^^1^ 

<252> W>54 ^o], 21-^ <^^(P)^ Efl^Bl-^* -^i^*^! ^^1^]-^ 2-^1 

7>^1^ ^€"^(1118)1- 7M^ >ll 1 sllli(1120a)o1 ^^^S]<>| 

^31. 7^] 1 3||^(1120a)^ #^sl7ll ^] 1 1. 2 ^#«fl^ ^ 
€(1140a, 1140b)<5l 9X^. 

<253> 1 ^-^^^ 4^(1120a)^ 1 ^^^^^S. <^^(P)^ 

^-H-^l-^ ^-i- «]1^(1114):4 '^i^slol ^Jl, ^ol-7l ^1 1, 2 <el#til]^ ^€(1140a, 

1140b)<Hl^i^ ShiL '^^(P)^ f^'3-^<^l^i bM( 1114)4 ^^>=l7ll till>5d 
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(1141)ol ^7]S\o] $X^T^, tifl>a( 1114)011^1^ >]1 2 3|)€(1120b)ol 

^7]^o] oiji^ o^^ Bfl-adUDoflAi^ 2 2|)^(1120b)^ tfl^el 

1- ^ = ^ ^^]<H1 1 ^^^-^ SHU ( 1138a) ^^^^'^ 9X^. ^] 2 ^^^^ 
^(1120b)<^l i^-T- '^^<^1 ^^^^ ^1 2 ^^^^ 3jl^(1138b)ol 2\Z^ ^^^S\o] 

<254> ^ ^^Hl«^l^i^. ^1 1 ^^^^ 34)^(1120a)^ 1118) '^g^ 

(P)4 i:fl^^ a.Aie^:^» ^^^^<^1 tcj-el-, ^^7] ^] 1 ifl^l 4 ^Alc^loflAi 
(1118)€- ^^^S. ^^^^<^1 n^S^9i'd 71]^ <^^(XI)^ ^M.^ ^ 9X^ ^ 

^^^1 2.^ielY^* 7fl^ <^^^s. oi-g-^vc^ 

<256> ^^^S. ^oMl^H ^^^1^, ^ ^Al^l<^l 3.^^^^Mr 7}^]^ 

<257> — 12 ^M<^] — 

<258> ^ ^^1<^1^. 4 p>^a ^2:<^1 ^<H^i ^i-H-^^ ^>-§-^l. 

<259> S. 24^ ^ ^1 12 ^AHlofl ttfs. "S^^^^^l 
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<26o> ^^(p) "^^s. ^^(1220) ^ 

(1238)ol -^^^^^^ -^^l*}'^ €^ €^ ^2:^ '^^^TW ^^^3^<H Si 

- ^7] ^^"(1220)^ '^^(P)«^1>H ^€-^(1218)S 7> 

^H. iE^«Hl^i ^1 1 5}-^ <^^(P)^«H1 ^^1^ 3Jfl^^ 7>^1^ 

^1 1 ^-i-^^ 3|)^(1220a)3)-. ^€-^(1218) vfl<>llAi ^^xx\ ^>^o^ 2 ^-^^^ 
3|]^(1220b)^S o]^<>l^ljl^ ^V7l sj-i ^^(1238)^ 1 sfl^C 1220a) 

^ y^] 2 ^^^^ 1220b) A>o] ^^6|] ^^1^>^ ^] 1 5|-:t^^ 

3i|l€(1238a)3!)-. 2 ^^^^ 3||€(1220b)^ xfl:^ j^e^joi ^^(I232)2l- 

^-i- afl^(1214)^ iE^l-;^l^oi] ^] 2 S)-^^^ 3il]^(1238b)-^S '^l^^^l^i^f. 

<26i> >S-7l ^^(1238)^ ^^(1220)^ -^^atV ^-at!- 

<262> ^E^ol, -^7l CllolEl Wfl^(1228)5!|- ^^(1220) ^}o] ^"l"^^^ 

7}^]^ ^1 1. 2 €-^#(1244, 1246)^ 7^^ -e.^#<:>l 7ll>t11S]o1 ^Ji, ^ 
-i- ^^(1220)3}- M]l^(1214)^ 1 -i-^ ^^(1238)4 ^^fl^ 

^^(1232)^ >ll 2 ^tfl ojcf. 

<263> ^ ^^-H-^^ ^^fl €7]^ ^ 

# 4^ ttfl^oll, ^^(1220)^ ^^J-^<^1 1451- 7fl^^* *j=4V 
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^ai ^S<^1 cfltflA^ ^^-^S. 

^#t!r o]^^ ^ <^1S. BCB* 1: ^ ^t^-. 

S^^S. ^]^]^}^] ^^^M, -g- ^AH]oll>H 

^am. ^ ^71 ^Ajc^ls ^^^^] ^ ^^^^ ^l^l-^l 

14^1 ^<Hl^i i=f^cf^Ml ^ 9X^. 

0]:=^ «j-*J=<^l^iM- ^-^^^ «J-*c^;^]-7> ^-^«!:^§i<5l 
^ 9X^ ^^^^ 7>^ ^ SZcf. 
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^7l 1 iil^>i^^ ^1 2 t-flolE^ Hfl-a^).; 

^-^T^, ^7] ^^s]- ^^^^ <^l^£l^ Ms. ^^e|7ll 

^ 5^-^ ^ ^1^ 

[^^*ch 2] 

;^1 1 ^^^^ TllolB 

^1 1 ia^Vsl^ 2 t-flol&l ail ^5)-; 

^7l Tll^lB till^ ^ cllolEl wfl>«dfi] S^]-:^l^oll TllolH «]: 
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^ >a-7l ^^5q- ^ :?>S1 o]^ 

^1 1 %H] ^^^i, 

^ ^^icj 7M^ ^1 2 ^-^^^ sfliio.^ 

i^^^ 41 
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2 ^^^^ 3£fl^o.^ ol^«>|^l^ ^^S^l^^l-g- <^5fl 

5] 

^7l ^# yfl^^, ^^-71 1 ^^^^ ^1 1 «<3-^-^s ^^s)7fl 

^1 1. 2 ^#afl^ ^7l ;^fl 1, 2 sfl^jij- o^^a] 

7]^ Wfl^-i: 3£i^^>D^, >a-7l ^1 1 ^#tifl^ ^^^-^^ ^7] ^^^^ 

^l^B]^ ^^5]^ ^^^1^ ^^]<^] 7]^. 

[^^^ 61 

^1 5 ^J-oll ^<H^i. 

^7] ^1 1 ^^^^ 2fl^:4. ^7l ^1 1, 2 '^g^^ 
71 
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8] 

^^^^ ^m^^] ^^^tb 

cV-i-. ^^-71 ^H^(strip) ^7^^ 1-^ 

^ sfl^o.^ <^l-B-*>^ el^H ^^.(lift off) -i-^ ^^^5]^ ^^^1^ "2^^ 

[^^^ 91 

1 U-^-^S. ^^^^ TllojE Hfl^uil-; 
^7l 1 ^^^M ^^m^ ^1 2 1}-^^^ tilolBl tifl^3if; 



136-64 



1020040025955 



tifl^3!j. <a^S)^. <^m. tifl^Jd^^ <^l^S)7ll ^^l^VH, W-^ 

tifl^olj- <?1^5l^, ^71 ^-g- «fl^5l)-^ <^1^S)7ll ^^1^>D^, ^7] 
<^1^^H ^^^^ 

* S^*>t^, ^7l Sl-^ >S-7l ^ o]^ 

101 

^7] «fl^«Hl^, Tflois tifl^ 'U^^ ^^^^ <g 
^^7l TllclE afl^^l- >iSe^^l <^^^ ^'?1^17> 7fl 

111 

^1 9 9X^^^, 

^7] ^ ^^^^ *=§^<Hi 1-^ 
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[^^^ 121 

^« 7>^m ^1 1 ^^^^ 3tfl^32|-, ^JS\^^^ szfl^^^S 7>;^1^ 

131 

^1 12 *J-<H1 ^c>lAi, 

^1 1 >|1 2 ^^^^ 3Z|1^ iflofl 2 ^iii 

141 

13 %H1 ^<H^i, 

^1-71 ^1 2 ^^^^ 4^^, ^-i- tifl^^ tifl^o^ jE^V cg^o)! ^ 
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[^^^ 151 

1 ^^^^ TiioiH tifl^a^; 

^^71 1 ja^>5)^ 2 ^^^^ c-ilolBl ufl^s}-; 

^7] B-^M ^^oil>H ^^^^^^^ wfl^^Jl-; 
i^^^l^lfe ^1 1 ^7l <?!^ ;H1 2 e^*^ 7M 

7l ^#^1 xfloflAi Aj-7l <a^:?}-^ ol^5]7fl ^ 

7l ^^3). ^^c>\]X] ol^S^H ^^^^ 

* i^^H. >a-7l ^^:4 ^7l ^ o]^ 
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16] 

/^l 1 TflolH tifl^sz).; 

^1-71 4 1 13-^51}- iil^l-s)^ 2 ^^^^ eilolBl ufl^az)-; 

^^1*>^ 71]^ ^ ^^l--^.^ ^^^^m 7H 

[^^^ 171 

^1 16 «J-<H1 



136-68 



1020040025955 



18] 

^1 16 17 ^ o^i^ t}v^S^ *j-oll Sio^Ai, 

^7] 1 ^:f-^^ 3fl^ <^«^ ^^^17> 7fl;^fl^ >S-Bfl<HlAl 

19] 

^1 16 ^1 17 ^ ^ c>li^ ^l-ufo^ ^j-ofl ^o^A-l, 

20] 

^1 18 ^«=>1^i. 

afl^^, TlJolB tifl^^ #^5]^ "^^^W ^^^^^ 

^O^, yfl^S)- 7llol:E Hl]^ <^^^ ^^^l7l- 7fl7)]^ ^^Efl 

7]%. 
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211 

>fl 1 «J- ^] 16 «d- ^ o^i^ *>M-^ $Z<H>H, 
pattern) ^SS. ^^^^1^ ^^fiA];^^!^ o^eHo] 7]^. 

22] 

>11 1 ^1 2 >11 9 15 *J-. >ll 16 «j- ^ ^i=- *>M-S] 

7>^1^ l-^f^o]] '^n^^Al;^-^!^ o]^]o] 7]%. 

231 

3 12 »1 17 ^ <Hi^ ^M^l ^ofl $Z<H>^i. 

[^T^*e|- 241 

3 ^J-, ^1 12 /HI 17 ^ <>\^ 9X'=>]M, 
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[^^^ 25] 

1 ^. >ll 2 ^. ^1 9 ^, >ll 15 16 «J- ^ <Hi^ *>M-^ 

>^7l TflojE til]^ ^ c-llol^l Hfl^o] JE^VS]^ <^^-^S ^^^^ il-^ 

[^^^ 261 

^1 25 *^ofl ^^H'^i, 

-^7] 2)-^ ^^S, ^(red). ^(green), ^(blue), «Jj (white) ^i^-^-i 

(sub-pixel)^ '^l^:^, Vil 7fl^ sr>M-^ o]^^ ^^7^1^ 

[^^^ 271 

7]^ >^<=^1. Ol^tb i^^. ^^'^H] 5flBl^l5>^ 

7llo]B tifl^^il-, ^^^>^ <^^^ 

^1- 7>^m ^1 1 ^^^^ '^M -2.^-^ «^^vfloll -^^rrj ^^o^ 2 ^ 
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A] 2 7M^ C-flolE^ «fl^3|., >a-7l o]^3£]7ll ^ 

^l3:>^ ^511^ 

•^^sjji, -^1-71 1 <^^<H1 ^^]^>^ tifl^^. 

28] 

71^ ^^^1, A] 1 4^3. ^^^<=H1 1 TflolH 7H^ 
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€4, 2 Sfl^o.^ ol^Ol^ ^ 

^7] 7flo]H TllolH afl^, ^^i- «fl^* 7llo]H ^91 

sfl^ ^^1- 7V;^ln^ :B5floi ^-^ ^>a^<^l>H ^ 

<a^S =el]oi ^^^^ 7}^]^ ^^l^q.; 

•S^SlJl, ^1 1 ^^^^ '^^•Hl ^^l^m Bfl^^. ^71 

^# ti]l^<^l^i ^7l£]i^, ^1 2 ^^^^ 4€4 'a 

o]^s\7\] ^^mx^, ^7] W ^^^^ ol^^^o.^. 7fl^ 
fil ^ c^^^ ^^xt\ ^s^s. ^^^*>^ ^^^s:>^ ^3:;^1 
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291 

71:^ ^ofl, ^1 1 ri}^^3. ^^<^] :4 1 'S'^-^S, 

^ ^7l 1 SL€r^ tfloflAi ^^u\ >|1 2 sfl^^S. 

^7l TflolH TllolH 1^11^, W -g^^ «fl^^ TflojH 

^^3!\. o]^S\7\] ^^lsr>^ ^^4, >a-7l ^^<Hl^i ^7] ^1 2 «<J-^-^ 

S. ^^j-^ "^^^ n^^. ^y] afl^oflAi TflolH «fl^2). <^ 

wfl^. ^Sel^l ^^^q. cfl-i-sj^ ^2i% 7Mv^, >a-7l dti 

"^1 ^S^lf'* 7M^ ^£^1 ^7] ^ 

ol^ji, ^^^B^^l^Bl* 71^9: ^i^ofl ^^^^m 
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PRCphoto resist) ^^^«>^ ^^1^; 

^7] PR 7]:^ l"^* ^^^^^ ^^^l^^; 

^7] PR ^H^«l-<^. PR ^<='il ^^1^>^ 

S.^^^ 1-^* -2.5.(1 ift off)*>^ ^^1^^; 

30] 

7]^ ^] 1 ^1-^3. ^^<^1 ^1 1 TflolH 7>Xl^ 

TflolH Wfl^Jll-. tifl^* ol^S]7fl ^^^^>^ ^^1^; . 

nV^ ^^J^>31, >ll 2 l^>:iH ^7] 1 S^V^l^ >fl 2 
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S. <^^^ Bfl^<Hl^^ €^ TflolH H)l>a^ 

9!^ tifl^, iSel^l rfl-§-Sl^ 5^1)^ 7Mn^ ^7] 4ii ^Eflol 

^^12 ^^-f-l- 7Mi^, ^7] >11 1, 2 i2L€-^ o]^^^^ 7> 

^1^ PR 211^^ ^^^^V^ ^^1^; 

>a-7l PR 7l^ ^^oil :f-^ £^A^ ^^1^; 

^7] PR 5s|l^^ ^^E^a^H, >a-7l PR sB^* ^<H1 ^^1s:>^ 

£^A^ e^HH ^S^>^ ^^1^; 
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[^^«^ 311 

7]:^ ^^], ^1 1 i^V^a. ^^<^1 ^1 1 «J-*J=-^s, 71] 0]:^ 7>Xl^ 
7M^ aflAi o. ^^^^>^ ^^l^q-; 

2 «ci-^^^ 7Vxl^ C^lolE-l Ufl^uzf, >a-7l '^j^SlTfl ^ 

^1^>^ ^efl<ii ^^^^m ^^1^; 
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>a-7l ^] 1 ^^1^>^ ^# afl-a^. 
i^^^ 32] 

7]% ^ofl. 1 ^>^3. ^1 1 7flo]H 7>^1^ 

^1- 7>:^1^ 1 ^^^^ ^^511-, ^1-71 <^^ifl<^l^i ^^c>l^ 2 

^^-^S. <:'l-f-<^^ W 7}^]^ afl-a^ ^^^^^ ^^l^if; 

^7] TflolH TflolH Wfl^. W afl^* 7flol3 ^o^ 

cfl-g-s]^ Bfl^ 7>;=^m. ^7] ^^^-^-'^HlAi «> 

7M^ tiViE^l ^ ^efl<y ^^Voil 
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^^91 €-^** ^^^^>^ ^^1^; 

^>7] 1 ^^^^ sfl^ui)- <mo\] ^^]^^ 91% wfl^^, 

I^^^ 331 

^1 27 >n 28 ^, ^1 29 ^, 31 ^, ^1 32 ^ <Hi^ 9X 

<^^^. 

[^^^ 34] 

^] 27 ^1 28 ^, 29 ^1 31 ^1 32 ^ ^ «>|i=: ^^-^l ^ofl o;^ 
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I^^^ 351 

27 ^1 28 ^ <Hi=- *>M-^ -^J-^^l 
^1*>^ ^1 1, 2 n^^, -^7] ^1 1, 2 ufl^^l- Sl-^ <a^^l7l^ 

[^^^ 361 

^1 35 *J-<^1 ^<H^-1. 

^1 1, 2 tifl^^q. ^^11 1 ^-i-^^ sflBl ^^^17V 

371 

^1 35 

^ >*fl 1 ^^4. >ii 2 ^^^^ ifl<Hi 

^ 2 ^iii^^ sjfl^^S ^^^1^ ^^^^l^^l^ 7l 
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[^^^ 381 

29 *J-<^1 Si^H^i . 

^7] ^^^^>^ ^^l-^l^i^, ^7] ^] 1. 2 ^^^^ 2fl^ AVojcHl 

€^tc) 5fl^ ^^o^ 1 Sl-i^^ n^^^. ^1 2 ^^^^ ^ 

[^^^ 391 

^1 30 ^^^i. 

^ ^1 1 ^^^^ ^1-^. ^^7l tiV^^n^ ^2:^1 2 ^ 

^€ ^W^^]^ ^^^1^ ^^S^l^^l-g- <H5llol 7]%9] ^12: 

401 

^1 39 9X^^^, 

^7] ^± ^7] ^1 1, 2 ^^^^ A>oHl ^^<^1 ^^1*> 
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[^^^ 411 

39 40 % ^ *>i4^ ^J-'^^l 9X^^^ . 

^7] A 1, 2 ^^^^ ^1-. ^] 1 ^l-^^^ ^ 

[^^■^ 42] 

28 ^1 29 ^1 30 32 ^ ^>M-^ *c}-<Hl ^^^i. 

-^^-71 2 p>r^^S ^^^1^ ^Jj^iS^!^^ 

I^^^ 431 

^1 31 32 ^ ^ 

A 1 ^^^^ '^^^ ^^^17> 
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441 

31 «J- 32 # *>q-o^ *j.oi] oi6]x\, 

[^T^% 45] 

27 ifl^l ^] 32 # <Hi=. ^l-M-^ *J-<^1 ^<^^i, 

si-^ <^^^ ^^>^^ ^-^^^m ^€^1^ '5«^SAl^J-^l-g- <H 

461 

29 »1 30 <^ii ^>M-^ 9X^^^. 

471 

^7] 4 27 4 32 ^ t}x^o\ ^^6\] ttj-^ ttj-^^ofl ^ 

7]:^^ 1 7]^3!\-; 
^7] 4 1 7]%S\- tfl*J:5l7fl Wfl^m ^1 2 71^4; 
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^7] ^] 1. 2 A>o]o1] 7ll;tl]^ cn;^^ 

48] 

^1 47 *j-<^l ^<H^i. 

1 7]:e:o]l^ ^^^*>c^, ^^o]^ # 

[^^■^ 491 

^1 48 ^J-ofl ^^^i. . 

501 

47 9X<>^^^, 
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[^^^ 511 

[^^^ 521 

>11 2 «J-<H1 9X<=^^^ , 

[^^^ 531 

>ll 51 -sj- ^] 52 ^ o]^ ^>u|.o^ «j-oil $i<H>|, 

^7] ^<^^o] 7)\7^S\r^, ^7] ^7] TflolB ^ cflolE^ sifl^^ <a«- 

^l7l^ >ll 2. 3 1=1 ^^*>3l. >a-7l TllolBsfl:^ ^ c-ilolt|5()^ 

7] ^1 2, 3 vfl<Hl ■^l^l*!-^ ^^-^S. ^^;^]^ ^^i^l^^l. 
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[^^*cl- 541 

^1 2 9X^^^. 

^7] ^q-^ ^1 1. 2 ^^^^ 3(1 ^-2.^ ol^^H^lJl. ^7] 

^7] A] 1. 2 ^^^^ ^M<Hl^i. ^-i- 7]^o_s. 

tfl^l^2:S ^1 1, 2 ^^^^ Ufl^s). >a-7l tifl^^ 

5i^> v^7l wfl-a ^ ^^1*1-^ ^1 3 ^db^^ s^^AS o]^o]^] 

551 

^1 29 iJ-ofl 

[^T^^ 561 

^1 55 *J-<H1 

^7] PR ^^l'Hl>H, ^7l PR ifl^ofl >^l-7l TllolH ^ t-fl 
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I^^^ 57] 

56 -^J-^l 9X'=>]^^, 

^7] ^^^>^ ^^l-^^ll^i. ^7] :4 2, 3 Sl^^M: -S.^ 

[^^■^ 581 
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